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RAILWAY BRIDGE, NEAR YORK, ENGLAND. 

We publish herewith a view of a fine railway swing 
bridge, erected over the river Ouse, near York, England, by 
the North Eastern Railway. We are indebted to Lngineer- 
4ng for the illustration of the structure, which consists of 
three openings, namely, one fixed span of 107 feet over all, 
and a double swing span of 176 feet over all, leaving a clear 
opening for vessels of about 62 feet, the river being naviga- 
ple for small craft some distance above the bridge. 

The swing portion of the bridge is supported on a pier of 
east iron situated on the north bank of the river, this pier 
being composed of one central column 7 feet in diameter, 
containing a hydraulic accumulator, and eight supporting 
columns each 4 feet in diameter carrying the roller frame 
and path. The weight of cast iron in the pier, exclusive of 
the foundation cylinders, is about 280 tuns. 

The swing portion is formed of two main girders, 176 feet 
in length and 14 feet in depth between flanges over the 
swivel pier, where they are connected together at the top by 
cross girders, carrying a platform, from which is regulated 
the working of the bridge. The flooring is composed of 23 
transoms, 26 feet long and 1 foot 8 inches in depth, which, 
over the pier, are covered by § inch plating, the rest of the 
floor being formed of bars 8 inches by 35, inch, with openings 
of 1 inch. 

The girders and flooring of the fixed span are of the same 
form as those of the swing portion. 
wrought iron in both swing and fixed spans collectively is 
401 tuns. 

The swing portion is moved by means of hydrauilis ma- 
ehinery givmg motion to a pinion geared into a circular 
rack. 

The superstructure of the bridge was designed by Mr. J. 
E. Harrison, and erected by Messrs. Pease, Hutchinson & Co., 
of Darlington, the hydraulic machinery being devised and 


ae] 


NEW YORK, DECEMBER 26, 1874. 


California’s Growing Industries. 

A correspondent of the New York Times, writing from Cali- 
fornia, states that the mining interests continue prosperous, 
and most of the leading mines are doing well, tuking out a 
good quality of ore, and paying dividends. Many of the 
lesser ones, however, continue to levy assessments (Irish 
dividends); but that must necessarily be the case where no 
working capital is set aside for the purpose of carrying on the 
work of development. ‘‘It takes a mind to work a mine” is 
amply illustrated; but it is the history of nearly all the pres- 
ent dividend-paying mines. They all had to travel the old 
beaten tract, and occasionally relapse into their former condi- 
tion. It is expecting a good deal of a mine to continue pay- 
ing for an endless period of time, when we consider the fear- 
ful drain upon it to produce daily from 100 to 500 tuns of 
ore. It cannot be expected, you know. Take the Crown 
Point and Belcher, for instance. These two mines have pro- 
duced, on an average, five hundred tuns daily for several 


years. A tun of ore is six cubic feet, and a hundred tuns} 


makes a big hole. They have taken out forty-six millions of 
dollars in the last four years, and are now down in the bowels 
of the earth some sixteen hundred feet. If anything were 
wanted to prove the theory that the center of the earth is a 
mass of seething molten matter, the intense heat in the lower 
levels of some of our deep mines would be conclusive evi- 
‘dence. In the lower galleries of the Ophir, for instance, be- 


The total weight of , fore the recent air shafts were completed, the heat was so 


intense that the shifts of men had to be changed every two 
hours. (WhenI say ‘‘ shifts,” I speak in mining parlance.) 
Occasionally they got a gush of hot water that made things 
lively forthem. After all the fuss about the great value of 
our agricultural products being superior to the mining in- 
terests, the grain production has only exceeded that of mining 
some four millions. In the earlier days we never dreamed 
that California would prove an agricultural country, and we 


applied by Sir William Armstrong & Co., of Newcastle on | relied only upon mining; but the two interests together are 
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pretty good. It would be difficult to name a country, with 
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the same population, producing its equal in value—ninety-six 
millions in four years, that we have a record of, to say no- 
thing of the large aggregate of the Chinese product, and that 
of individuals, of which we have no record, at least four 
millions more—say one hundred millions in total, or an 
average of two millions a month, and constantly increasing. 
California is not such a bad country after all. Wait about 
five years, and you will see its product doubled. Another 
evidence of our prosperity is the constantly increasing manu- 
factures. We shall soon be able to supply nearly everything 
we require, thereby retaining in the country the money that 
we have heretofore sent abroad. Conspicuous among the re- 
cent enterprises, I can mention the establishing of jute bag 
factories, more woolen mills, and a watch manufactory. The 
Cornell Watch Company, of Chicago, has been transferred to 
this place, and will soon be in operation—the advantages be- 
ing an even temperature and Chinese labor. The Chinese are 
probably the most intelligent and skillful people for any such 
purpose that can be found; quick to learn, always reliable in 
their work, doing a thing always alike, never striking for 
higher wages, never going on a spree, quiet and tractable; 
and they are particularly skillful where nice manipulation is 
required. The Watch Company will employ about 150 men, 
and the advantages of cheap labor will be manifest over 
Eastern labor in these particulars, to say nothing of the 
difference in price. The company were paying on an average 
$3.25 per day, while they will be able to obtain better opera- 
tives here at $1.25—a saving of $2 per day, less the differ- 
ence between gold and currency—not much, either, when we 
take into consideration that their receipts will be in coin. 
The company will find a large outlet for their cheap watches 
in China and Japan, the natives of those countries being 
much addicted to purchasing timepieces. Every Chinaman 
purchases a watch. They want to know about what time 
they may expect to be pelted with brickbats and mud balls 
by the enterprising young Americans, who are inculcated at 
an early_age in this entortaining-sport. 
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‘he may learn that an assignment one day older than his has 

| just been filed in the Office, and has rendered his title worth- 
less. This ought not so to be. 
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| authorization to Congress to assume the ownership of the 
| telegraph lines. 
: ‘There are many,- however, who would be willing to yield a 


In some of the States of the Union, the registry laws relative ; point of right, if the expediency of the change ube Jaa 

to the conveyance of real estate have had a like provision, but | That is, if, by suppressing the private corporations an Le 
: experience has shown the inexpediency of such arule. Pri-\ing the telegraph under government control, the nae 
‘ority of right is now generally given to the purchaser who | country would be manifestly benefited, not many would be 
first files his deed for record. This is a wise regulation; for : found to oppose any legal means, if such could be reached, 
' if some one must suffer wrong, good policy as well as justice | for accomplishing the object. But here again we are met by 
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, dictates that it should be the negligent rather than the vigi- 
‘lant. Is not this an equally sound maxim as applied to the 
‘ sale of a patent’? 

At all events, the ninety days now allowed to the purchaser 
‘of a patent is much too great. No great mischief would 
‘result from allowing such a purchaser hardly time enough to 


see eneed $27 00‘ send his deed to the Patent Office. If he failed to do this, his : 
270 rights should be postponed to those of any other bona fide: 


: purchaser whose deed was first on record. A rule of vigilance 


; Similar to that which is observed in order to charge the in- 


an array of considerations and facts which demonstrate the 
‘project to be plainly inexpedient. The latest reports of 
European government telegraphs show clearly that, instead 
‘ of being a source of revenue to the countries where the system 
‘has been adopted, they are a source of expense. Statistics 
for 1873 show for the German Empire a deficit of $661,727. 
France has a very slight surplus; but taking the aggregate 
receipts of seven countries—Germany, Hungary, Belgium, 
Holland, and Switzerland—the expendi- 
ed them by $1,075,510. As 


‘Denmark, France, 
‘tures are found to have exceed 
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THE LARGEST YET. 

Wo print this week two edittons of the SCIENTIFIC 
AMERICAN, the combined issue of which reaches the 
large number of One Hundred and Ninety Thousand 
ecoples. The quantity of paper required for the two 
editions is Five Hundred and Thirty Reams, and the 
weight, Thirty-Nine Thousand Seven Hundred and 


Fifty Pounds---little less than Twenty Tuns. We be-' the same be a means of transferring ideas from one person | ence and securing to itself the monopoly, 


lieve this to be the largest circulation of any paper of 
its class ever issued in a single week. 


PUBLISHERS’ CARD. 
With this issue, the time for which a large number of 
In order that 
our readers may experience no stoppage in the receipt of the 
journal, and that we may not miscalculate the quantity of 
the paper to print at the commencement of a new volume, 
we hope our friends will signify their intention to continue 


the paper by early remittances. 


our subscribers have prepaid, expires. 


The plan of discontinuing the paper when the time expires 
for which it is prepaid, we think preferable to the course, 
adopted by many publishers, of continuing their paper indefi- 
nitely and collecting afterwards. The latter course is too 
much like having a bill presented for a suit of clothes after 
it is worn out. We shall be gratified to have every old sub- 
scriber renew, and doubly grateful if each will send one or 
more new names with his own. 

The safest way to send money is by posta] orders, bank 
checks, express, or draft on New York, payable to the order 
of Munn & Co, Little risk is incurred in sending bank bills 
by mail, but the above methods are safe beyond any contin- 
gency 

0 ee 

BrnDING.—Subscribers wishing their volumes of the Scr- 
ENTIFIC AMERICAN bound can have them neatly done at this 
office—Price $1.50. 


ANOTHER NEEDED AMENDMENT OF THE PATENT LAW. 


By the present law, the grantee of any interest in a patent 
has ninety days within which to file his conveyance for record. 
If he complies with that rule, his rights are determined by the 
date of his deed. This furnishes abundant and unnecessary 
opportunity for fraud; and often imposes great hardships on 
innocent and careful purchasers. 

He who after full examination finds the title of a patent 
complete and unencumbered often feels safe in paying his 
money therefor, and in making extensive arrangements for 
engaging in the manufacture thereof. Ninety days thereafter 


409 + merce. 


just rights of both purchasers, and would furnish little room 
| for injury of the kind above referred to. 
‘But there is a still more crying evil of a similar character. 
_A license under our present law need not be recorded at all. 
i A bona fide purchaser, who has waited ninety days before pay- 

ing the purchase money or doing any other irrevocable act, 
imay afterwards find, to his dismay, that there are licenses in 
' existence, running the entire lifetime of his patent and cov 
‘ering the whole scope of his conveyance, which is thus ren- 

dered wholly valueless. Opportunities for successful wrong 
: are here presented, for which there is no excuse. They are 


401 : unworthy of the intelligence of the age and country. The; 


hand of reform should be applied here without delay. 
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GOVEBRNMENT MONOPOLY OF THE TELEGRAPH LINES. 


The argument of Mr. G. P. Lowery, before the Congres- 
sional Committee, in opposition to the Hubbard Postal Tele- 
graph bill, contains much forcible reasoning. Whether or 
|not Congress has the right to make telegraphic intercom- 
| munication a government monopoly is clearly a constitu- 
; tional question, based upon the interpretation of the sections 
beer confer upon the national legislature the power to 
| establish post offices and post roads, and to regulate com- 


i The advocates of the scheme hold that, under these 
| provisions, Congress has the necessary power, and urge that 


ation of information through the carriage of missives in the 
latter case, it has the same right through the transmission of 
signelsin the-fermer. The opponents of tke—bill, including 
all the present privaie telegraphic corporations, deny the 
above premises, and draw a wide margin of difference between 
the establishment of the post offices and roads and that of 
the telegraph. ‘They maintain that the post office is simply 
‘the medium through which the government tenders itself to 
| carry parcels of a limited weight for a limited price, and this 
! entirely regardless as to the contents of the parcels, whether 


to another, or a mere mass of material substance. The tele- 
. graph, on the other hand, is per se amedium for transmitting 
‘information, and nothing else. 

Mr. Lowery elaborates these views with much ingenuity 
and cogency in his argument. He points out that the post 
office is an agency, the original design or motive of which 
| was, doubtless, to favor the transmission of intelligence, 
! public or private, between the people: its function is the 


cause this possibility exists, and Congress controls the means 
of conveyance, therefore it is urged by the advocates of the 
plan that Congress should control another medium which 
conveys nothing, but merely transmits information as such— 
a Clearly illogical sequence. 


deficiency of $5,000 a week, and this increasing. 
In adverting to this subject before, we pointed out that a 
_comparison of the British tariff with our own, taking into 
| consideration the enormous distances between points in this 
, country, shows in the end that our rates could gain little in 
! cheapness supposing our government to run the telegraph at 
_ once as efficiently as that of England now does. Again, the 
English post office carries letters for a penny, and makes five 
‘ million dollars a year; ours charges three cents, and, accord- 
ling to Postmaster Jewell’s report, there is a deficit of eight 
million dollars. The Postmaster General may well assert 
his intention to try and make the receipts and expenditures of 
: the Department bear some proper relation to each other ; and 
| we may justly doubt even the accomplishment of this task 
' for some time to come. It is absurd, however, to suppose 
that, beside this, a postal telegraph could be made into a paying 
enterprise, and not an additional burden on the taxpayers. 
There are other objections to the postal telegraph which we 
have not space here to detail. A government censorship of 
: news is not to be desired in these days of high party feeling ; 
‘nor is the saddling of the country with an immense host of 
new officials an inviting prospect—particularly when appoint- 
iments will probably, as is the case now in other political 
| posit™ms, be governed by every other consideration save that 
‘of fitness for the work. The imposition of another tax is 
‘also objectionable. The telegraph is not employed by a great 
mage tf the population. As it is now, it costs this class no- 
thing ; as it would be, they would be obliged to contribute to its 
support. 

Postmaster Jewell’s report, to all appearances, gives the 
postal telegraph scheme..ita practical quietus for this session ; 
but as the project is nevertheless likely to be brought up and 
discussed, it is, perhaps, well that the, public should under- 
stand wherein it fails both in law and in expediency. If the 
government chooses to erect or acquire telegraph lines for its 
own use and benefit, it certainly has the right to do so; but 
that it should compel the people to employ only those lines, 
by legist&ting the great telegraphic corporations out of exist- 
we decidedly dis- 


| a 


| 


believe. 


THE TRANSIT OF VENUS. 


Cable despatches from three of the American expeditions 
for the observation of the transit of Venus, respectively 
: stationed in Japan, Siberia, and Tasmania, and from the 
British parties in India, China, and Egypt, announce the re- 
sults thus far obtained. Professor E. Hall,‘ telegraphing 
| from Vladivostock, reports that, as the planet advanced and 
touched the sun’s limb, the moment was signaled with ac- 
curacy; but owing to the drifting of haze and clouds between, 
it was impossible to obtain good photographs of the contacts. 
After Venus had crept half way across the sun’s disk, how- 
ever, thirteen good negatives were secured, so that it will be 


' 
1 


To borrow Mr. Lowery’s illustration : Suppose A and B are | possible to map the planet’s track on the photographic image 
talking together a couple of feet apart. A crosses the street, of the sun after the observers return home. Professor David- 
and the conversation is still maintained by raising the voices;|son, at Nagasaki, was also troubled with cloudy weather. 
or one person may go to the garret and the other to the cellar The first contact could not be recorded, but the time of the 
of a house, and yet converse through a speaking tube. They | second one was obtained excellently. A large number of ac- 


Eee of packages which may contain information. Be- 
| 


may separate by a wider interval and talk by pre-arranged 
signals made with their arms; or lastly, they may place an 
interval of a thousand miles between them, and still continue 


curate measurements were secured, however, and sixty clear 
photographs. The astronomers of this party were remarkably 
fortunate, as almost immediately after the occurrence of the 


their remarks by the aid of the telegraphic wire. A’s mind | phenomenon the sky became thickly clouded. 

meets that of B just as instantly through the telegraphic: Messages from the British parties to the Astronomer Royal 
signals as through the medium of oral words. In the one | state that at Thebes, Egypt, numerous fine photographs were 
case a conducting wire, through which a current passes, is | taken; and at Cairo and Suez, the closing stages of the transit 
i the means; in the other, sound-conducting air, through which ! were viewed under favorable auspices, he reports from 
certain vibrations are transmitted, serves the same purpose. Shanghai, China, are discouraging, and announce complete 
The extension of the telegraph, then, from between A and B | failure of all attempts, owing to the cloudy weather. The 
| to between every individual in the United States and every- | Indian observations seem to have been the most successful, 
: where else, virtually places all the people within the sound of | upwards of one hundred negatives of the planet’s position on 
each other’s voices. If such were literally possible, then—if | the sun’s disk being secured. The details of the micrometric 
|the government has the right to control batteries and wires | measurements and of the instants of contact, it is also stated, 
in the one case—it has equally power to control the vocal) were obtained with precision. 

cords and air in the other: in other words, to prevent people| Professor Harkness, from Hobart Town, Tasmania, announ- 
talking to each other save on the payment of tax—a reductio| ces bad weather, but good results, in the shape of one hundred 
ad absurdum too palpable to need further demonstration. Of and thirteen photographs. 

course the power once in the hands of any government to| Altogether the reports are encouraging, and point to gener- 
control interchange of information between the people con- | ally fair success. The despatches of Professors Harkness and 
verts that government into a despotism very different from | Hall are the most: important, owing to their stations being 
that contemplated by the Constitution. That instrument, | far north and far south of the Equator, and hence giving the 
however, is a rigid one; and as it distinctly says ‘‘ establish | most trustworthy data. 

post offices and post roads” and “regulate commerce,” and| In this connection we notice a letter, from Mr. Lewis M. 
does not say anything about controlling information (however | Rutherford, to the 7#mea, in which he recommends the use of 
transmitted), it may be taken as reasonably certain that no judi-| a short telescope and enlargement of the image by the inter- 
cial interpretation would discover in the plain provisions above | vention of an enlarging lens between the objective and the 
quoted thedegree of elasticity necessary toextend them to an| plate on which the photograph of the sun is taken, in lieu of 
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a long telescope, some forty feet in length. Mr. Rutherford’s then called Cornell aside, and told him that operations must | open. ; The most important information, however, communi- 
great success in solar photography, as well’as in the photo- be stopped, but in such a manner that the public would not | cated in Dr. Petermann’s letter, lies in the extracts from re- 
graphical record of the positions and aspect of other heavenly . suppose that they had failed. Cornell at once grasped the ports by Captain Gray, of Peterhead. From observations 
bodies, entitle his opinions to the highest consideration; and} handles of his machine and started the eight mules by which | made in 1868, this navigator concluded that no difficulty 
since his suggestion to the above effect has not been adopted it was drawn ahead at a lively pace. By an adroit turn of | would be found in carry ing a vessel to the Pole by taking the 
by our observers, the details of the results obtained by using | the wrist when unobserved, he ran his plow point against a; ice at about the latitude of 75° (where generally exists a deep 


long telescopes will be looked for with interest. If there be| rock, wrecking the apparatus, thus. demolishing the only 
any error or difficulties due to the latter cause, it would be a| means by which the pipe laying could be continued. Subse- 
matter of grave public regret that Mr. Rutherford’s advice . quent experimenting resulted in the success of the wire ele. 
had not been heeded. ‘ vated on poles,as is well known, but the labors of the inventor 
Professor C. S. Lyman, of the Sheffield Scientific School, ; and of his faithful friend to raise funds to extend their projects 
has published an interesting communication detailing teles- were none the less unremitting. So hard-pushed were they 
copic observations of Venus, made from the observatory of ; at one time that they opened a show of their instruments in 
the above institution just before the period of transit. When a store on Broadway, asking a small admission fee; but the 
the planet arrived at a distance of only half the sun’s diame-i public failed to appreciate the chimeri al scheme, and the 
ter from the sun’s limb, its appearance became no longer ! revenue of the partners was very small. Cornell was almost 
that of a crescent but of an entire ring of light, beautifully ; penniless, entirely so at one period, as he afterwards stated 
delicate, and brightest on the side toward the sun. It is only | that the lucky finding of a shilling in the street prevented 
when the conjunction occurs very near the node that the} his going dinnerless. 
planet can approach near enough to the sun to have the’ With the general recognition of the magnitude and impor- 
horizontal refraction of the planet’s atmosphere, on the side ' tance of the invention, Mr. Cornell began to reap the returns 
opposite to the sun as seen from the earth, deflect the solar for his zeal in its behalf. He was employed in the construc- 
rays so as to bring them to the observer. ' tion of many telegraph lines, through which means, together 
It is to be hoped that other astronomers have watched this: with the increase in value of the shares of stock which he 
interesting phenomenon: for beside its beauty and novelty, | owned in the Western Union line,he speedily amassed a large 
it affords, with proper measurements, the means of determin- | fortune. 
ing the refractive power of Venus’ atmosphere, which would! The early part of his life is a lesson of frugality and per- 
appear to be about one sixth greater than that of the earth. | serverance; his closing days furnish » shining example of 
4 ne | hiberality and benevolence. He struggled until he attained 
THE PATENT OFFICE CLERKS. i wealth; but riches once gained, he abnegated self, and de- 
We are informed by a Washington newspaper that the | voted them to the welfare of mankind. His first public act 
Commissioner of Patents is proposing to have the force in: °f philanthropy was a endowmentof a public library in 
his office increased without increasing its expenses, by dimin. , Ithaca,New York, on which he expended some fifty thousand 
ishing the pay of some of the old employees sufficiently to dollars, Then followed the magnificent gift, first of $500,000, 
provide salaries for the new ones. We hope this statement , then of two hundred acres of land with the necessary build- 
is untrue, That the present rate of compensation in the, 28%. #nd finally smaller donations amounting to $11,000, 
Patent Office is not too great is proved by the fact that it is | '° found Cornell University, one of the few great 
insufficient to secure the desired permanency in official station | educational institutions which ees teach men to keep 
therein. When a clerk has acquired the experien e and skill | themselves, to send out skilled mechanics, graduates capable 
that qualify him for the effectual discharge of his duties, he : °f e@rning their bread at once by their own work, not mere 


soon finds some more lucrative employment elsewhere. 
Theve situations are thus often regarded as stepping stones to ' 
the real business of life, and are vacated as soon as the in-. 


k-worms, as ignorant of the world as of how to make it 
support them. 
Mr. Cornell for many years took an active part in politics, 


cumbents have fitted themselves for usefulness therein, | “ling with honor several State legislative offices. He was 


‘ bight), sometimes running in a northwest direction upwards 
‘of 100 miles toward Shannon Island, thence following the 
continent of Greenland as long as it is found to sound 
in the desired direction, and afterward pushing northwards 
through the loose fields of ice which will be encountered. 
Captain Gray penetrated northward again during the past 
summer as far as 79° 45’. At that latitude, in August, the 
ice was broken up, whereas ‘‘ down to77°,” he states, ‘‘ the 
floes were lying whole in the sea, clearly showing that the 
ice in 80° must have been broken up, by a swell from the 
north; beyond the pack to the north (which I could see over), 
there was a dark water sky, reaching north until lost in the 
distan e, wMhout a particle of ice to be seen init.” 

: If two thoroughly equipped steamers be despatched, one 
| up the west coast of Greenland, by way of Smith Sound, and 
the other up the east coast of the same continent, there is not 
much question but that one or the other would ultimately 
reach this open water near the pole, the existence of which 
so many have credited. It has been the misfortune of late 
:ar tic expeditions that all have been projected on too small a 
scale; and although they have performed excellent service 
as pioneers, they lacked the completeness in organization and 
equipments necessary for the endurance of so long and ardu- 
ous a voyage. 

The preparations for the British expeditions, we under- 
stand, are already under way, and the command has been 
given to Captain George S. Nares, late of the Challenger. 
We may conclude, therefore, that the long-sought problem 
of reaching the pole is at length to be met by all the resources 
of engineering skill and scientific knowledge, in presence of 
which the solution cannot be far distant, 


CHEAP FREIGHTS, 
The American Cheap Transportation Association recently 
met at Richmond, Va., under the presidency of the Hon. Jo- 
j Siah Quincy, of Boston, Mass. Mr. F. B. Thurber read a 


incident to the general management of lines in this country. 


This state of things will grow worse the more the rate of 
compensation is diminished. As the higher grades of these 


| report on railroads, in which he pointed out various abuses 


ialso President of the State Agricultural Society, and was | Among these he mentioned watering stock, fast freight lines 
i largely interested in many railroad, banking,and manufactur- | run by concerns outside the companies, the present palace, 


clerkships require the highest order of talent and skill, they ; ing companies. nue fatal illness, : i 
should be made the object of ultimate ambition and desire to j of December, was induced by overwork in business affairs. 
those helding subordinate positions. These should not, | pcaer a STR NR 
therefore. be induced to seek more inviting situations else- | WILL DO IT AFTER A FUNERAL. 
where, in consequence of inadequacy of compensation here. _ It is now considered settled by. the most eminent medical 
If, therefore, a larger number of ~employees is needed, let ! authoritics that a large percentage of the sickness which pre- 
them be employed and fully paid; if they are not needed, | Vails in cities, like New York, is due to the backing up of 
they ought not to be employed at any price. It is a false; foul gases through sewer pipes into the apartments of dwell- 
economy to fix the s ale of official salaries so low that they ,ings. Against these dreadful odors, the pipe traps commonly 
will not command proper qualifications in their incumbents, : used offer but little proteetion. 
and it is almost an equal mistake to cumber the roomsand| There is « very sure and simple remedy, which at a slight 
halls of the Patent Office with those whose services are not | cost might be applied in every house in New York ; but which, 
needed; Let all be diligently employed and fully paid. * we are sorry to say, is rarely put into use until after there 
If we are not misinformed, there are already nearly or! has been a funeral in the family. In the case of the Deaf 


quite five hundred persons now on duty in the Patent Office. ,; and Dumb Asylum, in this city, it required several funerals | 


With proper regulations, and under a well arranged system | before the parties could be induced to look to the sewers con- 
of labor, we believe that this number is fully sufficient for : nected with the establishment. 

all Wl business that will be brought before the Office for many; The remedy we allude to is the connection of the house 
yearstto come. The funds of the Patent Office have been sewer pipes with the kitchen chimney, so that all gases that 
contributed by the inventors of the world, and should be de- | back up from the sewers will be carried up chimney and not 
voted fo their benefit. It is due to them that this fund should | into the house. 

not be wasted or needlessly expended. If it isnow morethan’ We have repeatedly called attention to the excellence of 
sufficient to meet the annual expenses of the Office, a diminu- ; this remedy, have given engravings illustrative of the method 
tion of the office fees would be a proper corrective; but it | of application, have cited instances of its application in other 
ought never to be squandered on a multitude of officials who { countries, have urged our architects to take special care in 
are willing to serve on half pay. | drawing up the specifications of new buildings to provide for 
| these escape pipes. We now renew these reminders. Fuar- 


oe 


‘ which terminated on the 9th ; sleeping, and express car systems, and the fact of employees 
| being pecuniarily interested in the use of certain materials 
‘and patents. The conclusions were that the most effectual 
; and permanent remedy for the evils is competition, and that 
the most effective ¢ompetition will be found in railroads when 
they are owned by the people. The improvement of water 
courses and the constructiasfiii small canals to connect large 
bodies of water is also necessary. An exclusive freight road, 
| it is believed, from the grain-growing sections of the West to 
'the seaboard, would demonstrate how cheap freight can be 
carried by rail; and as soon as this is ascertained, public opin- 
ion would soon compel existing roads to abolish the abuses 
which are absorbing the revenues of the present system. 
: It strikes us that any candid reader who peruses the col- 
umns of the daily journals and endeavors to master the intri- 
cacies of the strategic movements of the Pacific roads against 
' the trunk lines, the Baltimore and Ohio against the New York 
, Central, the Pa ific Mail muddle, and the question of the 
Saratoga agreement, will arrive at-no other conclusion but 
that there is plenty of competition, though the chances of 
; cheaper freights are by no means 80 generally apparent. The 
recent completion of the Baltimore and Ohio direct road to Chi- 
cago is, it is said, destined to have considerable significance, in 
| that negotiations are pending between its managers and those 
of the Erie line fora joint use, by the latter, of a portion of the 
former route, which would render Erie independent of Lake 
Shore. It appears, however, that, in spite of the pronounced 


EZRA CORNELL. 


Just as the reports of the astronomers scattered over the 
remotest portions of the globe, telling of the observations of 
a great natural phenomenon, are flashing over the wires, the 
sad intelligence reaches us of the death of the man to whom, | 
next to Morse, the world is indebted for the introduction of ! 
that grandest of modern inventions, the electric telegraph. 
The immediate associate and co-worker with the inventor, 
his firm adherent through aH the dark hours preceding the 
triumphant success of the derided project, the name of Ezra 
Cornell will pass to posterity as indissolubly linked to the 
telegraph as to the noble university which remains » monu- 
ment to his benevolence and philanthropy. 

Mr. Cornell was born at Westchester Landing, New York, 
on January 11, 1807. His youth was spent working at the 


potter’s trade with his father, but little opportunity being af. ! 


forded him to acquire more than the rudiments of a common 
school education. On attaining his majority and for fifteen 
years thereafter,he was at times a workman in machine 
shops and at times engaged in agriculture, earning but a 
slender income. In 1848, he became acquainted with Morse, 
und at once deeply interested himself in the plans of that in- 
ventor. At that period Morse was seeking a practicable way 
of laying his wires through underground pipes,and called in 
Cornell’s aid to assist him. Cornell soon invented a machine 
for accomplishing the work, which was successfully. used 
until it was de ided to abandon the underground system in 
favor of the poles. It is related that this decision was not 
arrived at until two thirds of the Congressional appropriation, 
for constructing the experimental line between Baltimore 
and Washington, had been expended, and it was evident 
that the balance could not complete the undertaking. Morse 


‘thermore, we would respectfully ask the eminent and accom. ' benefits to be gained by the Baltimore and Ohio completion, the 
- plished scientific gentleman who presides over the Board of : Published rates of the New York Central are far less already 
| Health in this city, whether, in his opinion, the introduction | than those of the first mentioned Toad. Mr. Vanderbilt’s 
‘of escape pipes as suggested is not a desirable thing to accom- table of local freight tariffs, compared with that of the Bal- 
plish, regarded from a sanitary point of view? If it ig, ! timore road, shows rates averaging in the neighborhood of 40 


are there any weighty reasons why the Board should not 
issue an order forthwith, requiring all landlords to put the 


per cent less for similar distances. Forexample : From South 
‘Branch to Baltimore, 162 miles, is charged 62 cents; from 


pipes in? The Board, we believe, does not lack authority in Schenectady to New York, 161 miles, the winter tariff is 60 
the matter. It has only to speak the word, and it will be and the summer 30 cents, all first class. Flour, per barrel, 
| done. , from Parkersburgh to Baltimore is $1.30, 383 miles; from 
| A ee OREO Te, ee : Buffalo to New York, 440 miles, 50 and 70 cents. 
THE LATEST POLAE EXPEDITION, ' The Central besides gives special rates to any one. A like 
_ Dr. Augustus Petermann, the celebrated German geogra- , comparison to the above shows that the tariffs on that road 
pher, has recently addressed a letter, on the subject of past. are actually less than those asked by the Grangers on the 
: explorations of the arctic regions, to the British Royal Geo- ; Illinois lines. Finally the comparison of the business done 
| graphical Society, which is of timely interest in view of the, by the New York Central for the past year, as compared with 
present fitting out of another English expedition to that un- ; 1878, exhibits an increase of 46,800 tuns in tunnage, and a 
known quarter of the globe. Dr. Petermann believes, from decrease of $397,972.59 in earnings on freight. This looks 
iene results already arrived at, that with appropriate steam ‘more like practical cheap transportation than any project be- 
vessels, making use of the extensive experience gained, the : fore the public, while it disposes of the charges of illiberality 
central area will be penetrated as far as the North Pole or at ; on the part of the Vanderbilt management. Mr. Thurber, in 
| any other points. He also states that the disputed question the address to which we refer in our initial paragraph, goes 
as to the proper route is clearly settled in favor of passage into facts, figures, and an elaborate argument to prove that 
through Smith’s Sound. , the New York Central ought to and must charge a much 
Through the individual labors of Dr. Petermann, continued ‘higher rate of freight, because it invests its earnings and 
bine 1866, soven smul] expeditions have been sent out. The: issues stock representing the same, instead of using the 
| details of the explorations conducted have not been made! earnings to improve the road and carrying the balance over 
public; but generally, from the interior of Greenland, in 80° | as surplus, after the fashion of the Baltimore and Ohio. It is 
W. longitude to 50° E, east of Spitzbergen, a width of about | unfortunate for Mr. Thurber that actual figures demonstrate 
ninety degrees of longitude has been surveyed. Besides this, exactly the reverse of his theoretic conclusions. 
it is now known that the Norwegians,in frail fishing smacks, oO nae 
have circumnavigated Nova Zembla, and have proved that: elakins dried and cut in strips make very strong belt 
the Kara and Siberian seas are for five months in the year} lacings. 
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THE UNDERGROUND RAILWAY, NEW YORK CITY. 
NUMBER VI. 


Continued from page 887. 


Scientific American. 


with rubble masonry 8 feet 6 inches in thickness, and on the 
inside of each of the side tunnels with brickwork 1 foot 4 
| inches thick, thus giving to each abutmenta thickness, inclu- 
sive of linings, of 15 feet 6 inches. Through each of these 
j inner abutments are cut two man holes, 7 feet in width and 


Division number two of the work commences at 79th street, ' 75 feet apart. 


ends at 102d street, and is under the charge of Mr. Sverre ! 


The roofs of the tunnels are semi-circular arches: that of 


Lee, C.E. In this division is embreced a specimen of almost H the central arch with a rise of 12 feet 6 inches and a span of 
every description of construction upon the road. From 79th | 25 feet, and that of each of the side tunnels with a span of 


street to a point 27 feet 7} inches south of the south side of 


| 16 feet and rise of 8 feet, each with a uniform thickness of 2 


80th street, a distance of about 178 feet, is a piece of beam feet. The ventilation is by means of cylindrical shafts, in 


tunneling; from this latter point to 92d streef extends a sec- 
tion of brick tunneling, 8,2874 @litlp length ; from 92d street 
to the north side of 94th street is Mie rock tunnel, 550 feet in 
length; from the north side of 94th street to a point 81 feet 
6 inches north of the north side of 95th street is the partly 
rock and partly brick tunnel, 287} feet long; from this latter 
point to the north side of 96th street is the tunnel known as 
the large tapering tunnel, whose length is 250 feet; from 
96th street to the north side of 98th street, there occurs an 
open cut, 537} feet in length ; and finally frou this point com- 
mences the stone viaduct. 

We have in previous impressions described in detail sec- 
tions of the beam and brick tunnel and open cut, 
and shall not, therefore, repeat the description in 
connection with similar work on this section, but 
merely point out in what respects, if in any, these 
tunnels differ from the one already described. The 
beam tunnel at the south end of the division is pre- 
cisely similar to that on the first division. In the 
beam tunnel, however, which extends from south 
of 80th street to 92d street, several noticeable 
changes have been made. Thus from 80th to the 
center of 85th street, the roof of the large central 
tunnel is changed from a semi-circular to an ellip- 
tical arch, with a rise of 8 feet 10 inches, as is 
shown in Fig. 12, page 871. The reason for this 
change will be apparent by a glance at the profile 
of the road on page 308, which shows the differ- 
ence of grades to be too small to admit of an arch 
of 12 feet 6inches rise. Again, from the center of 
85th street to the south side of 88th street, six 
rubble masonry abutments are built, sothat each of 
the three arches rests upon two separate abutments 
of its own; the space between the two inside abut- 
ments, east .and west (that is, between the abut- 
ment of the central arch and the inner abutment 
of the side arch), is filled in with dry rubble ma- 
sonry up to the springing lines, and the spandrels 
above the springing lines with rubble cement ma 
sonry. The central arch is also elliptical. From 
88th to 92d street, the tunnel is the same as that 
from 80th street to the centerof 85th street. Omit- 
ting, for the present, the description of the rock 
tunnel from 92d to 94th street, we will take up 
that of the partly rock and partly brick tunnels. 

These tunnels begin at the north side of 94th 
street, where the rock was not of sufficient strength 
and depth fo allow of a rock tunnel, and consist of 
three brick arches supported upon four abutments 
of rock formed by three parallel cuttings through 
the rock. The two outside abutments are chipped 
off smooth, and lined with 16 inches of brick, car- 
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Fig. 1.—THE UNDERGROUND RAILWAY IN NEW YORK.—THE GREAT ARCH 


general character the same 48'those already described, but 
only 6 feet in diameter in the clear, and of a depth depending 
on the difference of grades. 

From a point 101 feet 10 inches north of the endof the rock 
tunnel, the two side tunnels begin to curve in gradually 
toward the central tunnel, which they intersect 191 feet fur- 
ther north. The radius of this carve is, forthe center of the 
tracks in each of the side tunnels, 1482-7 feet, and for the 
center of the tunnels themselves, 1772-7 feet. From the point 
where this curvature starts, the inner and outer abutments 
are lined, each of them, with rubble masonry 8 feet thick, 
coursed; the courses being not less than 16 inches, and the 
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Fig. 16—THE. UNDERGROUND RAILWAY IN NEW YORK. 
JUNCTION OF THE TUNNELS WEAR 95th STREET. 
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the three tunnels. Attheend of these tunnels begins the 
large tapering tunnel. It consists of a brick segmental arch 
with a span of 68 feet in the clear, and rise of 15 feet 8 inches 
at the south end, and thence tapering off to a span of 50 feet 
in the clear and rise of 12 feet 9 inches at its north end, 165 
feet further north. The springing lines of the arch are 12 
feet above railroad grade, and start from the solid ledge wher- 
ever possible. Throughout its entire length, it is lined up to 
springing line with rubble masonry 5 feet thick. Wherever 
it springs from the ledge, the skewbacks consist of two courses, 
and abut against the ledge, hammered off to receive them. 


NEAR 95th STREET. 


The thickness of the atch varies of tH8‘spritying Tne and 
at the crown, and these dimensions again vary with the span. 
Thus at the south end where the span is 68 feet and rise 15 
feet 8 inches, the thickness of the arch is 4 feet 4 inches at 
the springing lines; a little further up the arch, it is 4 feet; 
still further up, 8 feet 8 inches, and at the crown, 8 feet 4 
inches, thus losing 1 foot in thickness from springing line to 
crown. At the north end, where the span is 50 feet and the 
rise 12 feet 9 inches, the arch is 8 feet 4 inches in thickness 
at the springing line and 2 feet 4 inches at the crown. It 
will be observed that the arch also loses 1 foot in thickness 
at the skewbacks between the two ends. This is of course 
accomplished by a series of three offsets of 4 
each, passing around the arch, all of which ditur 
at the ventilating shafts. For instahce, between 
the south end and the first ventilator, the arch at 
the crown is 8 feet 4 inches ; from the first to the 
second ventilator, 8 feet; from second to third 2 
feet 8 inches, and from the third to the end of the 
tunnel, 2 feet 4 inches. The details of this taper- 
ing tunnel will perhaps be best understood by a 
glance at Fig. 15, which represents a cross section 
of the tapering tunnel taken at the junction of the 
twoside tunnels with the central tunnel, and shows 
the three tunnels in question, as also the segmen- 
tal arch with its varying thickness. It will be re- 
membered that the tunnel preceding the tapering 
tunnel has a total hight from railroad grade to the 
crown of the arch of 21 feet, and-that this taper- 
ing tunnel has a total hight in the clear of 27 feet 
2inches. The manner of joining these two tun- 
nels is illustrated in Fig.16. The roof of the cen- 
tral tunnel, which has elsewhere a thickness of 2 
feet, is increased to 2 feet 8 inches for a distance 
of 5 feet around the face, and on the back of the 
arch at this point is built a rubble retaining wall, 
7 feet 4 inches high, 8 feet at the bottom by 1 foot 
at the top, which is on a level.with the baek of 
the tapering tunnel. The back of the retaining 
wall is lined with concrete. The joining at the 
face of the two small tunnels is made in a precise- 
ly analogous way. . 

As this arch is one of unusual span, we sh 
take occasion in our next article to describe the 
centering on which it was surned. 


Immense Photographs. 
Photographs have been made of the new Opera 
House, Paris, 4 feet 3 inches in length, and 8 feet 
4 inches in hight. They were obtained in one 
single piece, by well known processes, and with 
the aid of alarge and specially constructed camera. 


ried up to thespringing lines, which are 8 feet 6 inches above | joints cut to lay inch. Owing to the curving of the -side, All the linesof the pictures are of remarkable excellence, the 
grade. The two inner abutments are composed of rock, car-| tunnels, the inner abutments are made somewhat wédge-| moldings, the busts, the medallions, and even the minutest 
ried up above the springing lines, of an average thickness of | shaped, tapering off from a thickness of 15 feet 6 inches at} details being reproduced with rare perfection. The attemp 
10 feet 8 inches, and lined on the inside of the central fanpel | the point of curvature to one of 5 feet at the intersection of | is being made to secure pictures even larger than this. 
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A NEW NAIL. 


tence, in which his earlier and later pencilings are preserved 


j ordinarily. At each end of the glass atélier a space may be 


This is a new form of nail, the peculiar features in which, As he sat upon the deck after the conversation at dinner, he | set off of about ten feet in length on the whole width of the 


are its screw, shank, and the head concave underneath and 
provided with teeth. In using it, a hole is first bored in the 
wood as for an ordinary screw; the nail is then driven in by 
a hammer, when the teeth about the head will readily catch 


in the surface of the adjacent wood. The nail thus secured 
cin neither be turned nor withdrawn without destroying in 
whole or in part the fibers of the wood. 

The invention will doubtless be of advantage in fastening 


packing cases for shipping, as, in addition to forming a strong | 
connection, its’ removal, in case of any tampering with the | 


contents, can be at once evidenced by the condition of the 
box. 

Patented March 17, 1874, by Mr. Joseph Lowensohn, of 
Berlin, Prussia. 


_ tO 


CONCEPTION OF THE TELEGRAPH. 
(From advance sheets of the Life of S. F. B. Morse, by S. I. Prime.) 


The packet ship Sully, Captain Pell, sailed from Havre on 
the Ist day of October, 1832, for New York. Among the 
cabin passengers were the Hon. William C. Rives, of Vir- 
ginia, returning with his family from Paris, where he had 
been as Minister of the United States; Mr. J. F. Fisher, of 
Philadelphia; Dr. Charles T. Jackson, of Boston; Mr. 8. F. 
B. Morse, of New York; Mrs. T. Palmer, Miss E. Palmer, 
Mr. C. Palmer, Mr. F. Palmer, Mr. VV. Palmer, Mr. J. Has- 
lett, Charleston, 8. C.; Mr. Lewis Rogers, Virginia; Mr. W. 
Post, New York; Mr. Constable, New York; Mons. de la 
Cande, Mons. J. P. Chazel, Charleston; Mr. A. Scheidler, 
Frankfort, Germany; Mr. and Mrs. Burgy, and others. 

In the early part of the voyage, conversation at the dinner 
table turned upon the recent discoveries in electro-magnegism, 
and the experiments of Ampére with the electro-magnet. Dr. 
Jackson spokeof the length of wire in the coil of a magnet, 
and the question was asked, by some one of the company, 


“if the velocity of electricity was retarded by. the length of | 


the wire?” Dr. Jackson replied that’ electricity passes in- 
stantaneously over any known length of wire. He referred to 
experiments made by Dr. Franklin with several miles of wire 
in circuit, to ascertain the velocity of electricity, the result 
being that he could observe no difference of time between the 
touch at one extremity and the spark at the other. At this 
point Mr. Morse interposed the remark: ‘‘If the presence of 
e‘ectricity can be made visible in any part of the circuit, I see 
no reason why intelligence may: not be transmitted instanta- 
neously by electricity.” The conversation went on. But the 
one new idea had taken complete possession of the mind of 
Mr. Morse. It was as sudden and pervading as if he had 
received at that moment an electric shock. He withdrew from 
the table and went on deck. He was in mid-ocean, undique 
celum, undique pontus. As the lightning cometh out of the 
East and shineth unto the West, so swift and far was the in- 
strument to work that was taking shape in his creative 
mind, 

The purpose instantly formed absorbed his mind, and to 
its perfection his life from that moment was devoted. He 
was the man to do the work. His mind was eminently inven- 
tive and mechanical, In his early youth and riper man- 
hood, he had sought out manyinventions. His name had long 
been enrolled among inventors in the Patent Office of the 
United States. Patience, perseverance, and faith were he- 
reditary traits of his character. He was now forty-one years 
old. 

Of all the great inventions that have made their authors 
immortal, and conferred enduring benefit upon mankind, no 
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Type Signals. Tubes for Wires. Telegraph. 


ORIGINAL SKETCHES FROM MORSE’S NOTE-BOOK. 


one was so.completely grasped at its inception as this. His 
little note or scratch book was always at hand, in which he 
made sketches of objects which: met his eye, or of images 
formed in his mind. Scores of these books are now in exis 


i drew from his pocket one of these books, and began to make 
‘marks to represent letters and figures to be produced by the 
‘agency of electricity at a distance from the place of action. 
' First, he arranged ten dots and lines so as to represent figures 

referring to words. Next, he drew the wires in tubes. Then 


room, to be nsed as a laboratory and dressing room. The 
room will thus have a total length of eighteen meters, or 
about twenty-three feet. 

For the portrait photographer who is sometimes obliged to 
accommodate the sitter who cannot come to his atélier, the 


,came the magnets, and by and by cog rules, to be used in 
| regulating the power. In the course of a few days his book 
presented several pages of the first marks ever made in the 
invention of the Telegraph. [All of these drawings and 
marks are given in facsimile in the volume.] 

He wrought incessantly that day, and sleep forsook him in 
his berth that night. His mind was on fire. In a few days 
he submitted these rough drafts to Mr. Rives, who suggested | 
various difficulties. But Mr. Morse was ready with a solu- 
| tion. Mr. Fisher states that’Mr. Morse illustrated to him his 
signs for letters, to be indicated by a quick succession of 
strokes or shocks-of the galvanic current, to be carried along 
upon a single wire. After several sleepless nights, while : 
| his mind was in labor with the subject, he announced it at 
| the breakfast table, and explained the process by which he 


FRENCH PHOTO TENT. 


annexed engraving of a tent, forming a posing room, will be 
found useful. The front faces the north in northern latitudes, 
and is turned, on the contrary, to the south in southern lati- 
tudes. Use a gray blue cloth background, which is about six 
feet wide by seven feet high. In travelling, itis rolled around 
the supporting pole ; the top and the sides, forming curtains, 
are made of thin stuff, and held by rings to the rods of the 
framework, which are taken apart with great ease, to be 
packed into a very small compass. 
In this portable atélier, excellent portraits may be obtained, 
' and the time of posing is one half less than in a glass house. 
proposed to accomplish it. He then exhibited the drawing The professional photographer and the amateur will be hence- 
of the instrument, by which he would do the work, and so) forth able to work with advantage in the open air, and obtain 
completely had he mastered all the details that five years; very fine negatives of portraits and landscapes, with a bag- 


FACSIMILE OF THE ORIGINAL SKETCH, MADE BY MORSE, OF THE ELEC- 
TRIC TELEGRAPH—TAKEN FROM HIS NOTE BOOK. 


afterward, when a model of this instrument was constructed, 


one he had devised and drawn in his sketch book, and exhib- 
| ited to his fellow passengers on the ship. 

Captain Pell says: ‘‘ Before the vessel was in port, Mr. 
Morse addressed me in these words: ‘ Well, captain, should 
| you hear of the telegraph, one of these days, as the wonder 
| of the world, remember the discovery was made onboard the 
good ship Sully.’” 

Thus it appears from’ his ewn records, and the recollec- 
tions of the captain and .passengers, gentlemen of the high- 


Morse had actually drawn out and recorded asystem of signs, 
‘composed of a combination of dots and spaces, to indicate 
letters, figures, and words, and a mode of applying the elec- 
| tric or galvanic current so as to make these signs permanent 
upon paper, to be passed along in the instrument which he 
had invented. The INVENTION was accomplished and an- 


nounced ere the inventor set foot on his native shore. 
/ SE ek he 


FRENCH PHOTO SKYLIGHTS. 


| therefore,” says Mr. Wilson, in the Philadelphia Photogra- 
pher, ‘‘the construction of the skylight has had even more 
attention there than we give it. Every device is employed 
for securing a proper light, and a proper quantity of it, and 
for aaoiding anything that may obstruct it. We all know 
how many skylights are obscured by an accumulation of dirt 
and dust and rain on the outside. I have known of several 
cases where photographers have complained that their lights 
continued to work slower and slower, when, had they looked 
upon the outside, the guilty cause would have been very ap- 
parent. But, in a measure, to avoid that labor, the French 


use the plan made plain by the figure annexed. It is not 
without several advantages. 


FRENCH PHOTO SKYLIGHT. 


‘It is similar to the ordinary construction, differing, how- 
ever, in form. The sash iscurved. The advantage of this 
arrangement is alluded to above, and to do away with the 
beam which absorbs the freest and is most actinic part of the 
light, since it strikes the sitter at precisely an angle of 46°. 
The other part of the roof may be sloping both ways, the 
proportions of the atélier and the glass sash remaining as 
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it was instantly recognized by Captain Pell and others, as the | 


lest respectability and intelligence, that on shipboard Mr. | 


| ‘In France they do not have as much sunshine as we; | 


‘age relatively light and easy of transportation. 
+O Oo 


| A Hot Bearing Alarm. . 


This device, the diagram of which we extract from the 


Sonnerie 


Revue Industrielle, consists in a cylindrical box, A, provided 
with a perforated bottom, B, and placed directly over the 
j journal. The box is filled with a prepared grease which melts 
at a certain temperature, to which it must be raised by the shaft 
becoming hot. As the compound liquifies and escapes through 
the perforations, a disk, C, which rests thereon, descends, 
thereby tilting the lever, D, and so making contact between 
the plates, Eand F. The latter are connected by an electric 
circuit with a bell which sounds when the current is estab- 
lished. The pipe, G, serves for the ordinary lubrication of the 
journal. It is suggested that this device might be profitably 
used upon journals not readily accessible. 


“The Shipping of the World. 

The Repertorio Generale della Marina for 1874-75, recently 
published, gives some interesting statistics respecting the 
| number of sailing ships belonging to the different nations in 
the world, with their tunnage. It may be remarked, how- 
ever, that the following only relate to seagoing ships, vessels 
for inland navigation not being included: 


Nationality. No. of ships. Tunnage. 
British si. eee eee eek 20,538 5,383,763 
American............ ec eee 6,869 2,181,659 
Norwegian................ 4,464 1,349,188 
Ttalians:s.fcdasseiecseanacays’s 4,343 1,227,816 
F¥enCH s sici5056 is ersiecteinceteeve's - 8,780 736,326 
Germans 2:50. souls. ees ces 3,483 852,789 
Spanishseeihshscneke sconces 2,674 509,767 
Greek eisc.ccasudaceacunees 2,068 406,937 
Swedish..............e00ee 1,905 360,368 
Russians so 1.06-<s ¢csiec ssens cce 1,428 330,350 
Dutch axe ar iaatver aden ees 1,418 385,301 
Damishie:ieseicies vei seis'e sisi evaiele 1,239 173,480 
Austrian. ...... 0. cece eee 955 827,742 
Portuguese...........00006 410 92,808 
Pur kishis 3 o/o< 5 c:ctecceite ¥ orast'o-s 277 43,360 
South American. .......... 219 82,761 
Central American... .....- 138 46,580 
Belgian... ....... wesc - 51 17,158 
Asiatic). siccicctecaeee dees 35 13,527 

Total sis esa vases cae ts 56,289 14,523,680 
The same publication gives the total tunnage of the steam- 
ships of a]] nations to be 5,244,888, of which 3,015,773 tuns 


| belong to England. 


, ‘(International Review.) 
THE CONSTITUTION OF THE SUN. 


4, Youne. 


BY PROPESSOE 0. 
Number II. 


THE PHOTOSPHERE, 


As to the natare of the photosphere, or visible surface of | 
the sun, all the observable phenomena, with hardly an el 
ception, concur in representing it as a sheet of jnuiinoas! 
cloud : its peculiar granulated structure, the swift mobility of 
its constituent filaments, and the remarkable appearances, 
presented by the spots and facule, are all consistent with this |: 
idea and readily explained by it. And if, as is most likely, 
according to what has been said, the main body of the sun is 
in fact a huge globe of mingled vapors and gases at such a | 
temperature that even the enormous force of solar gravity | 
can only reduce them to a density a little greater than that of 
water, it is perfectly easy to account for the existence of 
such a cloud sheet: it is simply a necessary consequence of 
the cooling of these vapors at the outer surface of the globe, 
where they come in contact with the cold of space. Under 
such circumstances condensation must result, for just the 
same reasons and inthe same manner as that which produces 
the water and snow clouds of our own atmosphere: minute | 
drops or flakes must be formed, not of water and ice indeed, ' 
but of the materials which we know to exist upon the sun, 
and must descend iu fiery rain and hail into the central depths 
to be again reévaporated. And as the descending matter is 
continually replaced by fresh supplies from below, there 
must result 4 vertical circulation of ascending streams and 
jets of vapor contesting the supremacy with down-pouring 
cataracts and sheets of the products of condensation; and in 
consequence the upper surface of the cloud layer must be in 
a state of continual and intense disturbance, as observation 
directly shows, 

For it is found that the solar surface, when examined with 
& powerful telescope, is by no means uniformly bright, but 
mottled with a peculiar texture which has been very variously 
described, but may well enough be accounted for by suppos- 
ing it to be formed of columnar clouds, floating vertically in 
the atmosphere of vapors out of which they are formed. 
Here and there the surface is marked by brilliant streaks 
known as the facule, most conspicuous near the edge of the 

_ Sun’s disk, which on account of the absorption of the solar 
atmosphere is much less brilliant than the center. They are 


simply pliotospheric clouds, whose summits rise above the] etc 


general level of the surface, and sometimes form visible pro- 
jections on the limb. But the most singular objects, and the 
most interesting, are the spots, whose origin and phenomena 
have as yet, we think, failed to receive any completely satis- 
factory explanation. They are dark blotches of exceedingly 
irregular form, and consist ésecntially of two parts, a Central 
‘‘umbra,” as it is called, surrounded by a lighter fringe 
known as the ‘“‘ penumbra.” The umbra contains usually one 
or more rounded spots much darker than the rest, and known 
as ‘nuclei ;” even the darkest nucleus, however, is dark only 
by contrast with the intenser light around ; for when, by means 
of a peculiar eyepiece, invented by Mr. Dawes, who first dis- 
covered these nuclei, we examine the umbra, excluding all 
light from the surrounding regions, it is found that even the 
darkest points are far too bright for the unprotected eye; and 
by the help of Professor Langley’s polarizing eyepiece the 
color is seen to be a purple tint, closely matching that portion 
of the spectrum near the fixed line, H. 

That the spots are hollows, having a depth varying in dif- 
ferent cases from two to ten thousand miles, may be consid- 
ered as an established fact, admitted now almost. without 
dissent. The spectrum of the umbra of a spot is found to 
differ from that of the neighboring portions of the solar sur- 
face, first, in a general darkening of the whole; second, in a 
widening and deepening of many of the dark lines, with, on 
the other hand, a thinning and sometimes even an actual 
reversal of others; and third, in’the presence of certain dark 
bands, sharply terminated on one edge, but shading gradually 
on the other. Now all these phenomena are just what might 
be expected in a cavity filled to a great depth by the nearly 
transparent gases which elyewhere form a thin layer over the 
sun’s surface. | 


Spectroscopic observations on the chromosphere also show | 


that around the spot there is an unusual and violent up-rush 
of hydrogen and other materials from the central depths. 

There is a well marked periodicity in the frequency and 
violence of our magnetic storms and their accompanying au- 
roras, which exactly corresponds to that of the solar spots. 
PENDULUM GOVEERNOBS. 


Number IT 


A governor in which the hight of the balls is always the | 


same, whatever their position, is said to be isochronous. In 
such a governor, the balls can only maintain the middle posi- 
tion, corresponding to the ordinary load on the engine, when 
the latter is at its proper speed, any change of- speed causing 
the governor to act upon the regulator in such a manner as 
to correct the varigtion at once, if sufficiently powerful. In 
order to fulfil this condition, the centers of the balls, as they 
change their positions, must describe arcs of parabolas, as 
illustrated in Fig. 4, the curve, ‘mm 0 p A, being a parabola. 
It will be seen that, as the’ball changes its position, a0 does 
the point at which the center of ‘the ball rod cats the center 
of the spindle, so that the vertical hights from. center of ball 
to these points ure always the same. In this form of para- 
bolic governor, the end of the governor rod is made of flexi- 
ble steel, and is hung to the end of-a curved check, LG HI 
K, which is called the evolute of the parabola. The con- 
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struction of t the parabola and its evolute are y shown in Fig. 4. The ball rods of & governor are each 12 inches in length ; 
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The weight of balls, length of arms, and resistance to be there is a weight of 80 pounds connected to the spindle by a 


| overcome are first ascertained; and from these, the hight of | lever 9 inches in length; the resistance of the controlling me- 
|the balls can be calculated when the engine is at speed. | chanism is 20 “pounds, and the rods connecting this mechan- 


Then draw two Ines, B F, DE, at right an, gles to each other. | ism with the governor are each 1} inches long. The governor 


Make BC equal to the calculated hights. From C, draw any 
number of lines, C ¢ (€ d, etc, to DE, and, at each 
point of intersection, erect a perpendicular to D KE From the 
middle point, &, of C' ¢, draw a perpendicular to Ce; the 
point, p, in which it meets the perpendicular through e, is one 
point of the parabola. Bisect each of the other lines, C d, 
Ce, ete., by perpendiculars, and the points in which these 
perpendiculars cut the perpendiculars drawn through d, ¢, 
, Will be other points of the parabola, From each point 
so determined, as from ?, draw a line, as 7a, parallel to the 
line drawn through (‘, to determine the given point. From 
each point, as 8, in which this line cuts BF, erect a perpen- 
dicular, as 8 q, and from the point in which it euts the per- 
pendicular, as aq, through the, given point of the parabola, 
draw a Tine, as Lg, parallel to D E, till it meets the line, as 
Ua, first drawn. In this way, pointe L, (i, H, I, K, of the 
evolute of the parabola, are determined. 

Another manner of making the Walis move in parabolic 


ares is shown in Fig. °5, the balls alist up r panes pas 
bolic guides, as they change their position. 

It has been shown that the weight of the balls does nut 
affect their position, if the governor has no resistance to over- 
come beyond the weight of its own parts. In prattiee, how- 
ever, a governor acts upon the controlling mechanism, and 
should have its balls proportioned so as to exert the requisite 
force, The necessary weight is thus calculated: Measure the 
distance of the point of suspension of each ball from its cen- 
ter. If there isa sliding weight, measure also the distance 
from its center to each point from which it is suspended. As- 
certain the resistance of the controlling mechanism in pounds, 
and measure the length of the connections by which the gover- 
nor overcomes this resistance, from their points of suspension 
to their points of attachment with the controlling mechanism. 

1. Multiply each weight or resistance by the length of its 
connection, and divide by the length of the ball rod; add 
these quantities together, and divide them by 2. 

2. Assume the greatest speed of governor that will occur 
under variation of load on the engine, subtract the proper 
speed of governor from this number, and divide by proper 


3. Divide the quantity obtained by the-first part of the rule 
by the second quantity. The result will be the weight of the 
two governor balls. 

This rule is somewhat complex, and it may be simplified by 
applying it to an exaniple, 
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is connected with the engine so as to make 300 revolutions per 
minute when the engine is at speed, and the greatest number 


of revolutions per minute under variations of speed is to be 
| $50. What is the proper weight for each ball? 


1. Multiplying the weight on the spindle of 80 pounds by 
9 and dividing by 12, we obtain 22°5 pounds as the equiva- 
lent weight, if its connection were of the same length as 
those of the balls. Similarly, the equivalent resistance of the 
controlling mechanism is 15 multiplied by 14 and divided by 
12, or 2°5 pounds. The sum of these weights is 25 pounds; 
and dividing by 2, we obtain 12°5. 

2. The difference between the greatest number of revolu- 
tions of the governor per minute and the proper number is 
50, and this, divided by 300, is 0°167, nearly. 

8. Dividing 12°5 by 0°167, we obtain 7485+ pounds, so 
that the weight of each ball should be about 37:5 pounds. 

It will be evident, from what has preceded, that a pendu- 
lum governor which is very sensitive cannot be very power- 
ful, nor one which is very powerful be very sensitive ; and 
that, in order to obtain great power, it will be necessary to 
use very heavy balls, Our readers have, doubtless, observed 
that those governors which give the best satisfaction are ar. 
ranged with a view to sensitiveness, the controlling mechan. 
ism being actuated by the application of a very slight force. 
It is probable that governors of any design will be subject to 
similar conditions, since a great resistance in general requires 
considerable force to overcome it. 

We have been at great pains to simplify the rules con- 
tained in this article, and we think our readers, by applying 
them to a few examples, will readily understand them. The 
principles stated are of interest and value to all who are en- 
gaged in the construction of governors. 


Correspondence. 


The Patent Office Tea Set, 
To the Editor of the Scientific American : 

In answer to your inquiry as to what has been done in ref- 
erence to the illegal presentation to Commissioner Leggett, 
I would say that it was stated on good authority that the Assist- 
ant Secretary submitted the question to the Attorney General 
for his opinion, and that it was finally concluded to drop the 
matter, and do nothing about it. 

That it was a plain, open violation of the law is clear, and 
is admitted by the more honest of those who participated in 
it. The Teadty tnesthupewho-headed the.subacription | 
and gave the most, some of whom are soon to come before 
the Senate for confirmation—fearing the effect of their ille- 
gal act, now seek to evade it by denying that they gave any- 
thing. The ground on which they do this is that, although 
they subscribed, they did not pay their subscriptions until 
after the 1st of November, which was some time after the 
plate was purchased and presented. Possibly, in order to 
avoid the effect, they may not have paid it yet; but that the 
present Commissioner headed the list with- $50, and the As- 
sistant Commissioner followed with $25, or more, is not de- 
niéd, and eannot be, truthfully, This, to say the least, isda 
most cowardly and mean attempt to crawl out and leave blame 
td fall on the subordinates, nearly all of whom subscribed 
under compulsion: inerely to retain the goodwill of those in 
authority, or to come in, and thereby to retain their places 
or secure proriotton. 

Agata, they urge that they did not violate the law, because 
the subscription, although made early in October, was dated 
November 1, so as to have it appear that it took place-after 
the Commissioner was out of office. This only makes the 
matter worse, because it shows on its face a knowledge of the 
law, and a deliberate attempt to evade its plain provisions. 

Again: they urge that it was at best but a technical viola- 
tion, because, although legally Leggett’s resignation did not 
take effect until the 1st of November, stilt practicallyihe was 
already out of office. The trouble with this is that it is not 
true, for not only did he remain until after the presentation 
(October 19, I think it was), but the Offte records show that 
he acted as Commissioner and made decisions after that—at 
least so I am informed and believe. It has also beén stated 
that this matter of the presentation originated with the lady 
employees. This is not true, and it is all the more unmanly 
for these parties to seek to shift the responsibility from their 
own shoulders to those of the women. A certain woman did 
originate, or at least carry out, the plan of presenting 
the cane; but the tea set presentation originated with, 
and was carried out by, the male employees. A certain ex- 
aminer, who hoped and expected to be made Assistant Com. 
missioner, was the main mover in the matter, and personally 
circulated the subscription paper. 

Not only was the whole proceeding a palpable and wilful 
violation of the law, but they were so told at the time, by 
some who refused to subscribe, for that among other reasons. 
The whole matter, both in the transaction itself and in the 
neglect to enforce the penalty of the law by the Secretary, is 
but a fair illustration of the contempt for the law manifested 
of late by the Patent Office officials. JAMES. 

a 

Great Brrvarn has formally accepted the invitation of 

the United States to contribute to the Centennial. 
——— pe ———_____ 

THERE is no mode s0 effectual to impress ideas on the mind 

as that’ of experiment aided by reflection. 
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PRACTICAL MECHANISM. 


Number XIV. 
BY JOSHUA BOSE. 


In the experiment referred to in our last, the valve had (in 
the first instance, when it had no lap) one sixteenth inch of 
lead so as to give that amount of exhaust opening when the 
piston was at the end of thestroke. In the second instance, 
however, when the valve had +r of steam lap added to it, it 
was set so as to have not more than ay of lead, the author 
being convinced that, when a valve has sufficient lap to give 
n moderately free exhaust, there is more to be lost by back 
pressure from excessive lead than to be gained by the small 
amount of assistance it lends towards making the exhaust 
more free. If a valve has no lap at all, it may with advan- 
tage be given an amount of lead that would otherwise be de- 
cidedly detrimental. It would appear that, in the early 
days of steam engineering, one of the advantages due to add- 
ing lap to the valve (a free exhaust) was largely attributed 
to the lead of the valve, since sufficient lap to cut off the 
steam supply when the piston has traveled three quarters 
or even more of its stroke will give a sufficiently free ex- 
haust, even supposing that the valve has no lead &t all. 


Referring again to the advantage in economy due to using 


(or, as it is commonly called, working) the steam expansively, 


it is self-evident that, if we have steam at a gage pressure of 


50 Ibs. per inch, (that is, above the pressure of the atmos- 


phere) and permit its escape at any pressure above that of 


the atmosphere, we shall not have extracted from it all the 
power it contains, because it may be used at the initial pres- 
sure of 50 lbs. per inch during a certain portion of the stroke, 
and, by then being permitted to expand itself before being 
exhausted, may be employed to perform duty as steam of 49, 
48, 47, etc. Ibs. per inch, and soon down to that point at 
which the indicating needle or hand of the steam gage will 
stand at zero, denoting that there is no longer any pressure 
in the steam. This last, however, is not actually the case, 
since the pressures marked on the gage are ineach case 15 


Ibs. per inch less than the actual pressure of the steam when 
the needle stands at that point, which 15 Ibs. serves in a high 


pressure engine to overcome the atmospheric pressure: which, 
in consequence of the exhaust port being open to the atmos- 
phere, acts upon the exhaust side of the piston as back pres- 


sure, and therefore has to be overcome by an equal pressure 
of steam on the opposite side of the piston; so that, when a 


high pressure engine uses its steam expansively, so that it 


exhausts at the gage pressure of zero, it has extracted from 
the steam all the useful effect possible in such an engine, but 
at the same time not all the useful effect or power which the 
steam contains, as will be hereafter explained.. This leads 
us naturally to another consideration, which is that, if steam 


be used expansively in a high pressure epgine to an exces- 


sive extent, the result is an actual loss of; power,. because, if 
the steam on the one side of the piston is at a pressure less 
than the atmospheric pressure on the other, the latter acts of 


course as a retarding force to the advancing piston. 

The steam passages between the valve seat and the cylin- 
der bore, and the clearance between the piston (when it is 
at the end of its stroke) and the cylinder cover, are spaces 
which have each to be filled, during each revolution of the 
eng'ne, with live steam; and if the engine is not worked ex- 
pansively, this live steam escapes without giving any of its 
power to the engine, and is* lost, exceptin so far as it was 
necessary to fill those spaces.’ If, however, the engine is 

_ worked expansively, the expansive force of such live steam 
is extracted from it and applied as useful effect upon the pis- 


ton, the result being an appreciable gain in the economy of 


steam, especially in those engines which,by reason of having 


the valve seat in the eenter of the cylinder, have very long 


steam passages, not merely because of the length of such pas- 
sages, but also because in such cases the steam port serves al- 
ternately as the exhaust port, and has therefore to be made 
of larger proportions than it would need to be if employed as 
a steam port only, since an exhaust port always requires to 
have a larger area than a steam port. Hence the content of 
such passages, together with the clearance before referred to, 
bears a large proportion tothe whole contents of the cylinder; 


and to extract power from the steam contained in them, by 


utilizing its expansive force, ts a considerable gain to the en- 
gine. 
From what has been already said, it will be perceived that 
a high pressure engine, to Work to the greatest possible ad- 
vantage and economy, should work its steam expansively to 
such a degree that it will be exhausted at zero of the pres- 
gure gage, or in other words at a pressure of 15 lbs. per inch, 
that being equal to the pressure of the atmosphere on the ex- 
Haust side of the piston. The point in the stroke at which 
jt may be necessary to eut off the supply of steam to the cyl- 
{nder, in order to effect such. an amount of expansion, will 
yary-according to the pressure of the initial steam and the 
length of the stroke of the engine, and must hence be deter- 
mined according to those conditions. 
An approximate calculation, as to what extent the steam in 
a cylinder is working expansively and its pressure at the ter- 
mination of each inch of piston stroke, may be made by mak- 
ing the whole distance the piston has moved (under both live 
and expansive steam) the denominator and the distance it has 
moved under expansive steam the numerator of a fraction, 
and then multiplying the initial pressure by the numerator and 
dividing by the denominator of the fraction; then subtract 
the quotient from. the initial pressure, the last product being 
the pressure of the steam. Thus: Supposing the initial pres- 
sure of the steam admitted toa cylinder to be 60 Ibs, per square 
dinch, the length of the piston stroke to be 20 inches, and the 
supply of steam to. the cylinder to be cut off by the valve 
when the piston hag traveled 5 inches of its stroke,what, pres- 


‘ gure of stsani will there be in the cylinder when the piston is | exhaust lap retains the steam in the cylinder longer, it, to 
at the end of the tenth and twentieth inches of its stroke, re- | that extent, cramps the exhaust; and as a quick running en- 
spectively: Here the tenth inch of stroke —whole distance! gine requires a more free exhaust than a slow running one, 
moved by the piston =10, distance moved by the piston un- | the latter may have its exhaust’ more covered by the exhaust 


‘der expansive steani —5, hence the fraction 35; then the lap when the piston is at the end of its stroke. 


initial pressure 60 x 5= 300+10=380; then 60—30=30=the | The objection to a valve having clearance is the open com- 
Ibs. pressure on the piston when it had arrived at the end of | (munication permitted between the steam and exhaust ports, 
the tenth inch of its stroke. which, though it exists for only a comparatively insignifi- 
Again: Whole distance moved by piston = 20 inches,distance : cant space of time, is a radical defect,especially when it is borne 
moved by the piston under expansive steam 15 inches, hence in mind that, as we have already shown, a slide valve should 
| the fraction i; then the initial pressure of the steam 60 x 15 | always have steam lap,and therefore will always have a pro- 
= 900+-20= 45; then initial pressure 60 —45—15 —the pres- | portionate amount of exhaust opening, in addition to that 


‘tieth ‘inch of the stroke or piston movement. 
By making such a calculation for every inch of the piston ! 


them together,and dividing their sum total by the number of : 
inches in the stroke,we arrive at a tolerably accurate. estimate 
of the average pressure of the steam upon the piston through. ; 
out the stroke. 

A review of the above calculations discloses that, as before ! 
stated,the pressure of the steam has decreased in precise ratio | 
to the increase of the space it occupied, that is to say, when 
the piston was at the end of its fifth inch of stroke (the steam 
supply being cut off) there was five inches of the length of 
the cylinder filled with steam at a pressure of 60 Ibs. per inch; 
and when the piston was at the tenth inch of its stroke and 


sure of the steam in pounds per inch at the end of the twen- given to it by the lead of the valve. 


Clearance, then, is an 
texpedient which should never:be resorted to, it being a 
blunder applied merely to remedy a blunder. Clearance to 


movement and setting the figures in a column and adding | ia valve having much lap on its steam side is altogether in- 


admissible, since it is not requisite to give a more free ex- 
| haust, while it assists in letting’ the . exhanst steam escape 
earlier in the stroke; and by this. means, it adds to a defect 
‘inherent in slide valves having much steam lap, which isa 
; too early exhaust. 

A slide valve is sometimes given what is called clearance, 
that is to say, it is made wider in its exhaust port than are 
the two nearest together edges of the steam ports,so that (re 
ferring to Fig. 51) the port, C, of the valve would overlap 
the steam ports to the amount of the clearance, giving to 
them both an open communication with the port, C, and 


the steam had expanded so as to occupy ten inches of the| | therefore with each other during the instant of time at which 


length of the cylinder,the pressure was reduced to 30 lbs. per i the valve is in the center of its travel. 


Clearance on the ex- 


inch;and the same rule applies-to the-twentieth inch of | haust side is therefore the very opposite of lapon the ex- 


stroke, forthe steam then occupied four times the space it! haust sideof a valve. 


did as live steam, and had therefore fallen to one fourth of 
its original or initial pressure. It is to be noted, however,that 
while such a calculation is absolutely correct as applied to 
any one definite point of the stroke (making no allowance for 
the steam in passages and clearance) it is not entirely correct 
in its results if we take a number of such points to obtain 
therefrom the actual average pressure of steam throughout 
the stroke, for the following reason: Suppose we calculate (by 
the given rule) the pressure.of the steam per inch upon the 
piston when it had concluded its sixth inch of stroke. Here 
the whole distance moved by piston=6 inches,distance moved 
under expansion =1 inch, therefore the fraction is 4; then the 
initial pressure = 60 x 1=60+6=10,then again initial pres- 
sure 60 —10=50= pregsure of steam per inch upon the pis- 
ton at the termination of its sixth inch of stroke. Now while 
50 Ibs. per inch accurately represents the pressure of steam 
upon the piston at the termination of its sixth inch of move- 
ment, it in nowise represents the average pressure of steam 
per inch during the whole inch of movement, because the 
piston commenced that inch of its movement or stroke under 
60 Ibs. pressure of steam per inch, and not until it had con- 
cluded that inch of movemerit was the pressure reduced 
to 50 Ibs. per inch. Nor willit avail us to take the mean 
between the two,that is 55 lbs. per inch, as the average pres- 
sure for that inch of movement; because,so long as we calcu- 
late the pressure at every inch of the stroke, we shall have 
the same discrepancy between the pressure at the beginning 
and at the end of the inch of movement, whether it be at the 
fifth, sixth, or seventh inch, or at 54, 63, or 74 inches of the 
stroke. To get a more neggly correct result, we must take a 
greater number of points in the stroke such as every half or 
quarter inch of the piston movement; the more points taken, 
the more nearly correct will be the result obtained. It is, 
however, generally considered as sufficiently correct for prac- 
tical purposes to take as many pos as there are inches in 
the piston stroke. 

With a common slide valve, it is not practicable to cut off 
the steam supply to the cylinder sufficiently early in the 
stroke to effect so large a degree of expansion ; because, the 
first place, it would require the valve to have an excessive 
amount of steam lap, and the exhaust would take place too 
early in the stroke, thus causing the piston to travel a large 
proportion of the latter part of the stroke without having 
any pressure of steam behind it; and because in the second 
place, when there is the large amount of steam lap on the 
valve necessary to cut off earlier in the stroke than at two 
thirds (that is, carrying full steam two thirds of the stroke) 
the admission, expansion, and exhaust of the steam io, in, 
and from the cylinder becomes very irregular in the forward 
as compared to the backward stroke of the engine, which ir- 
regularity will be shown and treated upon in connection with 
the piston movement, steam supply, etc. Toobviate the de- 
fect (above referred to) of a too early exhaust, the valve may 
have lap added to its exhaust side,that is to say, the exhaust 
port of the valve may be made narrower than the width be- 
tween the two nearest together edges of the steam ports of 
the cylinder face, as shown in Fig. 51, C being the exhaust 
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port of the valve and from A to B ee the lap on the ex- 
haust side. Such lap is, however, only possible when there 
is a good deal of lap on the steam side of the valve. 

The amount of. exhaust lap is at all times to be governed 
by the speed at which the engine istorun. A fast running 
engine, cutting off ijs steam supply at about one half stroke 
(which is the extreme limit of expansion permissible with a 
slide valve), may have exhaust lap to half the amount 
of the steam lap; a slow running engine may have ex- 
haust lap to nearly three qyarters of the amount of the, 
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steam lap. The reason of the difference is that: as the: 
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The object of clearance is to give 
the valve a more free exhaust, and it is therefore only re- 
sorted to in cases where, the valve having little or no steam 
lap, .the exhaust steam cannot freely escape. 

Common slide valves, however, work to better advantage 
when the lap is so proportioned as to cut off the steam at from 
two thirds to three quarters of the stroke than at any -apher 
point, because of the comparativély long stroke of the valve 
(and hence large eccentric) necessary when much steam lap is 
brought into requisition, and because of the large amount of 
friction between the valve and cylinder faces in consequence 
of the pressure of the steam on the back of the valve. Thero 
are of course many devices for balancing such valves and 
some for reducing the pressure to a minimum, but none have as 
yet appeared whose benefits have proved such as to cause their 
general adoption for locomotives or small stationary engines, 
to which the application of the common slide valve is now 
almost universally confined. 

To reduce the friction to a minimum, that part of the cylin- 
der face upon which the face of the slide valve works may 
be raised above the general face upon which the steam chest 
beds, as is shown,in Fig. 51, so that the steam lap of the valve 
may have the steam , on the under as well as the outer side, 
and be to that extent relieved of the outer pressure. In such 
case, the width of the projecting faces (marked D in Fig. 51) 
should not be any wider than is the bridge (of the cylinder 
face) between the steam and exhaust ports; otherwise the wear 
of the face of the bridge will be the greatest and the valve 
seat of the cylinder face will wear hollow,the valve springing 
(to fit such face) from the steam pressure on its back. Espe- 
cially is this the case where a high pressure of steam is em- 
ployed. It is not uncommon to cut away these faces,leaving 
them full only around the edges of the ports, which cutting 
is performed by a slotting drill. 

It is advantageous to make the steam ports Jong and nar- 
row rather than short and wide, so that, when the valve com- 
mences to open, whether it be on the steam or exhaust side, 
a small amount of opening will present & comparatively large 
area for the ingress or egress,as the case may be,of the steam ; 
hence the supply and exhaust of the steam. to the cylinder 
will be larger in proportion to the valve moy ement, and 
therefore more instantaneous. A Jong port will of course en- 
tail a broader valve surface, and hence increased pressure of 
the valve to its seat; but this is compensated for by the de- 
crease in the stroke of the valve (and hence in the diameter 
and stroke of the eccentric) permissible with the long port. 

‘The rule sometimes given by which to calculate the re- 
quired area of a steam port is, say, for a fast running engine: 
One eighth the area of the piston is the proper area of the 
steam port; the employment of such a rule, however, gives a 
result bearing no definite relation to the piston speed, and 
leaves a wide margin of difference,since either 300 or 600 feet 
of piston travel per minute is a fast running engine; whereas 
the amount of steam required to pass through the port for 
the one speed (supposing both pistons to be’ of equal diame- 
ter) is double that” required for the other; while if the port 
area is larger than necessary it causes a serious loss of steam; 
whereas if it is too small, it’ wiredraws the steam and fails 
to supply steam at full pressure to the cylinder. The follow- 
ing rule, given by Mr. Bourne,appears to meet the exigencies 
of the case, hy giving the port an area proportionate to the 
quantity of steam required to pass through it. The rule is; 
Multiply the area of the cylinder in. square inches by the 
speed of the piston in feet per minute, and divide the pro- 
duct by 4,000; the quotient is the area.of each steam port in 
square inches. 
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EVERY subscriber of the SCIENTIFIC AMERICAN ought to 
be an agent for the increase of its circulation. Whoever reads 
the paper can aid in this matter very materially by. recom- 
mending it to his neighbors. In the absence of agents, we 
appeal to our friends to lend us a hand. Let us have a ‘‘sub- 
scription bee,” such as we remember in our early days, when 
all turned out,with oxen, horses, plows, and shovels,to do up 
some good work with dispatch. 
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TRYING-UP AND FOUR-CUTTER PLANING AND MOLDING 
MACHINE. 

Weillustrate herewith a new wood planing and molding 
machine introduced by Messrs. Wm. Furness & Co., of Liver- 
pool, Eng., for the combined purposes of dimension planing, 
or trying-up, and planing on all four sides timber of any 
length, and up to a given width and thickness. The machine 


is shown adapted for trying-up or planing perfectly level and 
out of wind a piece or pieces of timber up to 20 feet long, 20 
inches wide, and 16 inches thick. This is done in the ordi- 
nary way by revolving horizontal cutters, driven by two 
bands, one on each side of the machine, the table with the 
timber traveling under the cutters at the desired rates of feed, 
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a quick return motion being pro- 
vided for bringing back the table. 
The novel part of the machine 
consists in the feed works, which 
are here shown to be behind the 
table. These feed works are 
formed of four calender rollers 
powerfully geared, between 
which works the bottom cutter 
head driven from a countershaft 
fixed to the framing of the ma- 
chine. The side cutter heads are 
in advance of the second pair of 
feed rollers, and are also part of 
the feed works. One side cutter 
head is a fixture, and the other 
is worked in or out on slides by. 
means of a screw. It will thus 
be seen that the feed works com. 
prise the feed rollers and neces- 
sary driving gear, bottom and 
side cutter heads, and pressure 
rollers, etc. The whole is car- 
ried by four grooved friction roll- 
ers, running on two turned rods 
supported by the framework of 
the machine and a bracket at the 
back. 

When it is desired to use the 
feed works for tonguing and 
grooving, molding, or planing all 
four sides of the timber at once 


they are consequently more durable. A recess is provided 
through the jaw, C, through which bolts or wires to be cut 
may extend, so that a bar of any length may be divided 
squarely at any desired point. Each jaw is tempered sepa- 
rately, thereby giving to both an improved temper, unattaina- 
ble in the ordinarily constructed implement. Finally, the jaws 
are easily adjustable, so that in case of injury they may be 
readily removed and others substituted, or, as above stated, 
tools for a different purpose may be inserted. 

We are informed that, since the date of the patent of the 
invention, by Peter Broadbooks, of Batavia, N. Y., Novem- 
ber 18, 1873, important adaptations of the system have been 
made, so as torendér it suitable for the tools of over fifty 


(says The Engincer, from which 
we select the engraving), the ta- 
ble of the machine is run forward 
till the end is almost under the 
top cutter head, when the. feed works can be easily drawn 
across the framework of the machine. It fixes itself in V 
slides; and the bands for bottom and side cutter heads having 
been placed on their respectivs. palteys—which are fixed on 
the ends of the spindles, so that no lacing or fastening i is re- 
quired—the machine is ready for work. It will work any 
size of timber up to 4 inches thick and 12 inches wide. By 
the removal of the side cutter heads, which is a very simple 
operation, surfacing or panel planing can be done by the top 
cutter head alone up to 20 inches wide. A very important 
feature ofthe machine is the rapidity with which the feed 
works can be removed when the machine is required for try- 
ing-up purposes, about five minutes being required. A great 
advantage, and worthy of attention, in-this combination of 
two efficient machines is that they only occupy the same 
space as one machine, and only require one pulley upon the 
shaft of the mill to drive them. 
—— + 

NEW MECHANICAL CONSTRUCTION FOR COMPOUND TOOLS. 

We have lately had brought to our notice an entirely novel 
construction for scissors, pliers, shears, and 
other tools of similar nature, which is an in- 
vention of considerable utility and merit, and 
which will doubtless commend itself as a valu- 
able addition to the kitof every mechanic. In 
using implements with pivoted jaws, a large 
percentage of the power is wasted in useless 
strain on the pivot. In the present device, the 
pivot is abolished, and the jaws are so ar- 
ranged as to be forced together by a pow- 
erful cam lever. To add to the utility of the 
tool, these jaws are made interchangeable, so 
that a single stock may answer for saw gum- 
mers, pliers, shears, saw set, pincers, and a 
multiplicity of other implements. 

Referring to the engraving, Fig. 1, A isthe 
stock, B B’ the handles, C C’ the operating 
jaws, and D,a spring for opening the latter. 
The stock is recessed to form two side pieces, 
between which the shanks of the jaws are pi- 
voted at cand b. The upper jaw, C’, Fig. 4, 
has a long shank which is recessed near its 
head to receive the cam, B’, which is formed 
onthe handle, B’. Theend of the shank of the 
under jaw, C, which is pivoted, as stated, atc, 
impinges against the shank of the upper jaw. 
The cam lever handle, B’, is pivoted at a. 

When the handle, B’, is brought toward the 
stock handle, the cam on the former presses 
against the shank of the upper jaw. From 
this last, motion,is communicated to the un- 
der jaw, so that each is made to approach the other. By re- 
versing the handle, B’, a more powerful leverage may be 
brought to bear on the jaws. The cutting edges are thus 
forced together square and true, not overlapping so as to tear 
the material apart, as is frequently the case in pivoted cut- 
ting tools. There is therefore less strain on the jaws, and 


New Discoveries in the Mammoth Cave. 

Professor F. W. Putnam, of the Peabody Academy of Sci- 
ences, Salem, Mass., has recently explored the Mammoth 
Cave in Kentucky, and has visited several caverns never be- 
fore entered. His investigations have resulted in finding 
colored fish without eyes, thus exploding the theory hither- 
to held that alleyeless fish are colorless. White fish with 
eyes, and crayfish both with and without those organs, were 
obtained, presenting many new features of great interest to 
naturalists. Skeletons of human beings, mounds, and a large 
variety of valuable archeological relics were found in the new 
chambers. 

_—qos78e_—_— 
Cheap Telegraphy. 

President Orton’s report of 
the affairs of the Western Union 
Telegraph-Company is not calcu- 
lated to inspire much hope in 
those who believe that the gov- 
ernment gan run the lines at, 
cheaper rates to the public. On. 
the 1st of January, 1873, a re- 
duction of more than fifty per 
cent was made inthe maximum 
tariff between the most remote 
points on the company’s lines. 
This, though occasioning a tem- 
porary loss of revenue, has re- 
sulted, during the last few 
months, ina large increase. The 
reduction was from $7.50 and $5 
to $2.50. President Orton now 
adds that, owing to Messrs. Ed- 
ison’s and Prescott’s quadruplex 
apparatus, which is, at the pre- 
sent time, working successfully 
between Chicagoand New York, 
and by which two messages are 
sent in the same direction and 
two more in the opposite direc- 
tion simultaneously on a single 
wire, he believes it practicable 
before long to cut rates down 
still lower, and ultimately to 
establish but four rates for day 
messages, namely, twenty-five, 
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fifty, seventy-five cents, and 
one dollar, with half charges 
(except for the lowest) for night 


classes of m echanics, including, among others, tongs, press- | Messages. 


| es, bolt cutters, pruning shears, punches, pipe wrenches, 
_and horse shoenail clinchers. The construction of the im- 
ptement last menttoned-is shown in Fig. 2. The arrange- 
ment of parts is the same as in Fig, 1, except that the jaws 
are shaped differently and are provided with serrated faces. 
The jaw operated by the cam lever goes under the hoof, and 
the angle of: the latter enters the curved portion between the 
jaws. The corrugated face of the upper jaw, therefore, takes 
against the incline of the hoof, and, as it is rubbed down 
the same by forcing the handles together, the corrugations 
catch against and clinch the nails. This is done quickly 
and without injury to the hoof, thus saving to the animal a 
large amount of the suffering often caused-by the usual mode 
of ‘clinching. 

We have tested various sizes of pliers constructed after the 
plan described, and find that they cut nails and spikes with 
great facility, one little instrument, no larger than a conduc- 
tor’s punch, biting off shingle nails as easily as if they were 
pins. The device is excellently suited for saw gummers. 
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BROADBOOKS COMPOUND TOOL. 


The adaptation of the invention as a hand vise is shown in 
Fig. 3, and asa shears, in Fig. 4. 

Further particulars and descriptive circulars may be ob- 
tained by addressing Messrs. §.-P. Allen & Co., care. of 
Pollock, Weaver & Co., 17 West Main’ street, Bochestet 
N. YJ : 
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Decline of City Trades! Unions. 

The xepeated. strikes, and the suffering caused thereby-to 
the workmen participating, are at last beginning to open the 
eyes of the latter to the evils of trade union rule. It appears 
that the unions in this city since 1878, taken as a whole, have 
lost fully one fifth of their members—aggregating 9,000 men. 
As a rule, these people have found employment, and doubt- 
less now perceive the advantage of steady work, even at 
lower wages, over starving in idleness in the hope of getting 
ultimately a few dollars more. Some societies have suffered 
in aremarkable degree, notably the painters and coopers, 
which have lost respectively fifty and forty per cent of their 
members. The building trades show a decline of twenty-five 
per cent; the shoemakers, twenty per cent, and the cigar 
makers, thirty per cent. .The horseshoers, tailors, hatters 
and ‘longshoremen imaintain their strength, though the 
numbers of the latter bid fair to be much depleted through 
the recent difficulties with the shipowners. 

Oo 
The Highest Lake in the United States. 


Dr. Harkness has discovered, in Plumas 
county, California, a body of water, probably the 
most elevated in the United States, the baro. 
meter registering a hight of 7,330 feet above 
the sea level. 

The lake is of triangular shape, having its 
longest diameter about one mile and three quar. 
ters. in length. The water during last August 
was intensely. cold and of a deep blue color, 
The outlet is into Warner Valley, over a de- 
clivity of some 2,000 feet. The California Aca. 
demy of Sciences has named the lake, after its 
discoverer, Lake Harkness. 

—————{L.——— 
Ignorance and Crime, 

We doubt if more striking evidence of the 
necessity of compulsory education laws and 
the provision of means for theirrigid enforce- 
ment could be found than appears in a sug- 
gestive fact in the pages of a recent report of 
the National Prison Association. This volume, 
which is filled with copious statistics of prisons 
and convicts in this country, deals incidentally 
with the causes of crime, making its deduc 
tions from the various prison reports of the 
mental and social condition of the incarcerated. 
Ignorance is proved to be the worst evil with 
which a community must struggle. Forty- 
eight per cent of all the convicts in the United 
States can neither read nor write, and only one per cent of 
the aggregate have acquired a superior education. We trust 
that the enforcement: of the: compulsory laws already en 
acted in some of the States, will soon justify the wisdom 
that prompted them, and lead to an improvement in the 
average education of the lower classes. 


Scientific American. 


DECEMBER 26, 1874.| 


407 


IRON-FRAMED THRASHING MACHINES. 

We illustrate herewith an iron-framed thrashing machine, 
the manufacture of which has been made a specialty by 
Messrs. Marshall, Sons & Co., of Gainsborough, England, 
who have turned out, according to Engineering, a large num- 
ber of these machines. Fig. 1 is a side elevation, which 
shows-the framing, stiffened around the edges, and at inter- 
vals in the length by plates. It also shows the arrangement 
of the pulleys for driving the drum, shakers, fan, etc. The 
other view is of a longitudinal section through the center of 
the machine, and shows clearly the arrangement of drum, 
shakers, shoes, barley awners, and fan. The engravings ex- 
plain the arrangement of the machine thoroughly, and we 


and use more metal in the construction of frames for thresh- 
ing and similar machines. 
———_ +e 
(The Telegraphic Journal.] 
ELECTRO-DEPOSITION OF METALS, 


BY J. T. SPRAGUE.: 


(Concluded from page 398. ] 


The connecting wires should be secured to the objects 
while under water, unless, which is much better, they can 
be soldered on before cleaning; it is usually better to have 
two or three wires to an object, so as to diminish the resist- 
ance, and to shift the points of contact occasionally, in order 
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obtained. Ifthe surface is very large in proportion to the 
current, the deposit will form in separate crystaline granules, 
chiefly on the edges and corners, and a deposit formed under 
these circumstances will develop into a series of nodules 
capable of easy separation from each other. If the surface 
is small compared to the current,. the deposit will be of a 
brown color, and have no coherence; this state, also, will be- 
gin to show itself first at edges and corners; there the deposit 
may be quite friable, while a good metal is forming at the 
middle of the plate. The principles of liquid conduction 
account for these effects by showing that the current acts 
ina higher degree at points and edges, just as charge does 
in static electricity, because at these there can be set up the 
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need not, therefore, attempt any detailed description, but 
confine ourselves to the special features of this machine, 
other than the iron framework mentioned above. The drum 


to avoid furrows upon the face; it is better also to make the 
actual contact by short pieces of fine wire attached to a larger 
conductor not in contact with the object. The general prin- 
spindle is of steel, and the tings placed #pon it are slotted | ciple to be kept in view is to make the resistance of these 
out, as shown in our second engraving, to receive anumber | connecting arrangements as “small as possible, ‘and yet to 
of iron bars, to which the beater plates are attached, this | avoid anything which shall intérfere with the-contact of the 
arrangement being found preferable ‘to introducing wood be- | liquid and its free circulation over every part of the surface 
neath the beaters. The concave at the back of the drum is | to be coated. , 
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IRON-FRAMED THRASHING 
entirely of wrought iron. The shakers consist of four boxes, 
the straw platforms being arranged as shown. They are 
actuated by two crankshafts, one at each end, connected with 
the shakers by brackets. The cranks are provided with 
long bearings, and a collar at each end, over which the top 
bearing block overlaps, to keep out the dirt. The reciprocat- 
ing dressing shoes are hung on spring rods, as shown, and 
are worked by a crankshaft similar to those for the shakers. 
The whole of the blast employed in the machine is taken 
from one fan, shown in the second engraving, one part being 
taken under the riddle of the main dressing shoe, and the 
other thrown upwards to act on the corn as it passes from 
the cleaner to the screen. The elevators are entirely within 
the machine, and ‘lift the grain from the-reservoir. We may 
add that a thrashing machine of this type was exhibited by 
Messrs. Marshall & Co., at Vienna. And we would also state 
that manufacturers of agricultural machines in this country 
would do well to take.the hint from the English. builders 
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MACHINE-SECTIONAL 

According to the conditions: we set up will be the nature of 
the metal deposited: that is to say, its.molecular condition 
as to cohesion, etc., will depend upon the relations of: force 
to which the deposit is exposed. Color also depends, in 
great degree, upon the molecular condition of the surface; 
for instance, gold in very thin films has a greenish tint, owing 
to the light reflected through it; in.a very finely divided 
state, as when chemically precipitated, it is a dark brown; in 
its ordinary condition, also, the presence of very small quan- 
tities of copper and silver greatly modifies the color. To 
secure deposits of good quality and appearance, therefore, it 
is desirable to ascertain those relations of energy which set 
up the conditions upon which good deposit depends. 

If we pass a strong current into a weak solution of copper, 
the metal deposited will be pulverulent; if, by means of re- 
sistances and varying battery power, we pass.a fixed current 
into a solutian, but effect the deposit upon a surface of grad- 
ually diminished area, a series of instructive results will be 
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most numerous lines of polarisation towards the opposing 
surface. We learn, in fact, that there are two sets of condi- 
tions to be attended to. 

The first pojnt is the strength of solution. If we pass a 
strong currenf in a weak’ sttutiou we get the brown powder ; 
if, without altering any other condition, we add saturated 
solution of the metal, the deposit may bécome good. In every 
solution there are several different ions present at the elec- 


trodes; thus, in thecase in point, with a weak solution, only 
a small part of the cathode can have copper turned towards 
it; by far the greater portion of its surface must be in con- 
tact with the hydrogen of the water or acid; the conditions 
are, in fact. 

CuSO, H,SO, 


o 

3 H,S0, H,0 
3 )H,O  CuS0, 
2 (HO H,80,. 


Now, if the current (or quantity) is larger than the Cu is 
equivalent to, of course H, is set free, and this will reduce a 
neighboring atom of copper, but not in contact with the 
electrode; that is to say, the deposit will consist of detached 
molecules, and most likely of a compound of copper and hy- 
drogen. This would not occur if the current also were weak, 
because a weak current means a low tension at the electrode, 
and hydrogen can be set free only when a certain tension 
has been reached, sufficient to supply the requisite specific 
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find suffi- 


energy; besides, the slow current would be able to 
cient copper in even a very dilute solution. 

It is obvious, therefore, that solutions should be sufficiently 
supplied with metal for all likely requirements, and the 
stronger they are the more rapidly they are to be worked, 

The other point to be studied is the relation of the current 
to the solution and to the work, and this the most important, 
because it is under control and is constantly varying with 
different objects. We have seen that there is a point so near 
‘balance that the extra strength of current concentrated on 
the edges destroys the coherence of the deposit, Now, if we 
arrange several vessels in series, all alike except in the differ- 
ence in the area of the cathode in-each, and connect them to 
a battery, we can produce such a condition of things that, by 
the same current and from the same solution, and with the 
same size of anode, we shall obtain every gradation of deposit, 
from brown loose powder t6 single hard crystals. Here, then, 
we find a relation between the quantity, or current, and the 


* area over which it is distributed—a relation which is rarely : 


pointed out with the definiteness required, for this is the 
fundamental condition of good working, Of course this is 
practically known, or there could be no success in depositing, 
but the principle can only be understood by a distinct concep- 
tion of measurement and of the molecular relations of 
electricity. 

This relation we may examine under the name of density 
of current, for which also we require a unit; this is conveni- 
ently furnished by the chemic unit of current and square 
inch of surface. We must therefore ascertain, by experi- 
ment, for any given solution, the range of density of cur- 
rent which gives good work. Such an experiment is made 
by using a cathode of a fixed area, so that by varying the 
battery power we can eXamine the different quality of de-: 
posit produced. Having thus ascertained the rate of deposit 
adapted to the solution, the density of current can be con- 
trolled by similar means in actual working, so as to secure: 
the conditions of good working and the rate and quality of: 
deposit we desire. 

_——— ee ie Es 8 eee 
CHEERFUL FOR ADVERTISERS. 

The Special Edition of the SCIENTIFIC AMERICAN is being : 
printed and mailed as fast as it can be gotten off. Orders for . 
advertising in that edition have been so large that we have | 
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Improved Holding Jack for Wagon Bodies. 
William R. Crane, Stony Creek, Mich.—This invention -consists of : 
a couple of rests for the support of a wagun body, mounted ona 

_ horizontal support, one being jointed and the other attached to it. 

Said support is mounted on the top of a standard, in which it is capa- ‘ 

ble of turning on its axis. The standard turns on its axis, so that 

the box may be turned and shifted about, and presented and held in . 

various positions for the convenience of the workmen in dressing, 

! finishing, and painting it. - 
Improved Adjustable Dead Pulley. 

Augustus Newell and Asa B. Cook, of Erie, Pa.; said Newell ; 
assignor to said Cook.—The loose pulley is entirely supported by tho : 
box, there being a space left around the shaft. The two arms of the i 
double hanger are held against the sidesof the box by meansof a : 
belt, which passes through the lower extremity of the said arms. : 
The double cam of the shifting lever, as it’moves the loose pulley in . 
and out, presses the rim of said pulley against the rim of the fast 
pulley, thereby causing sufficient friction between the pulleys to im- 
part motion to the loose pulley, said motion being requisite to facili- 
tate the shifting of the belt. A completion of the movement of the! 
lever withdraws the pulley from contact with the other pulley, and . 
leaves it at rest. The opposite movement of the lever applies the | 
friction as before, shifts the belt to the loose pulley, and allows it | 
and the belt to come to a rest. | 


Improved Rotary Evaporator. 


Adrien Queru, Marlborough, N. Y.—The tubular arms of a revolvy- 
ing carrier support heating pipes, which are arranged parallel with : 
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Improved Gate Hinge. 

Stephen G. Peabody, Champaign, T11., assignor to himself and Lymar. 

D. Chaddon, same place.—This is a hinge for gates, heavy doors, etc. 

so constructed as to prevent water from entering about the pintle, 

and also self-closing, Concentric cups are formed upon the adjacent 

ends of the parts of the hinge. In one cup is placed a coiled spring, 
which causes the hinge to closeitself when released. 


Improved Apparatus for Making Extracts, 

Julius Robert, Gross Selowitz, Austria, assignor to Otto Kratz and 
R. Sieg, New Orleans, La.—This is an improved arrangement of ex- 
tractors in a single battery, together with conducting and connecting 
pipes and heaters, for making extracts of juice from plants, by the 
process of diffusion, as described in the patent granted to the same 
inventor, October 30, 1866. The plants are first cut into thin slices 
and placed.in extractors, together-with water, and allowed tostand 
for a short time, when the juice is replaced by other juices of less 
strength than the remaining juice in the cells of the plants, and so on, 


until all the juice is extracted. The thick juice is drawn off to the 
factory, for the subsequent treatment:, while the thin juices are 


passed through the heaters for being warmed, to be used for other 
diffusions, until made thick enough to be conducted away. By suita- 
ble arrangement of pipes.and connections, the operation is carried on 
continuously and in succession in all the different stages withoutin- 
terference of one with another. 


Improved Guide Wheel for Car Trucks. 


Nathan M. Hale, Cleburne, Texas.—This invention consists in sup- 
porting horizontal wheels thatrun under the flanges of a central T 


the shaft, so that the water will flow back to the hollowhub. They | 
are arranged also in clusters, by connecting them at each end to a | rail on springs, the elasticity of which allows the wheels to rise and 
hollowring. Partitions in the hubs and hollowaxle prevent the! pass any obstacle without stopping the car or injuring the track. 
water of condensation from running back into the lower portions of | This allows the wheels to be fastened to the cow catcher, and renders 
the hubs; they also separate the steam on entering the pipes. The | unnecessary the elevation of the main rails to an equality with the 
water will in this arrangement escape directly from the heating pipes central one. 


by gravity, and thus offer no obstruction to the entrance of the! Improved Double Cultivator. 


, Steam ; but it will not escapeuntil the pipesriseabovethe horizontal ; James M, Holladay, Twyman’s Store, Va.—This invention relates 


plane of the axis, so that the partitions will keep it from falling to ! to certain improvements in double cultivators. It consists in the pc- 
the bottom of the hubs, and will cause it to flow out at the escape | culiar construction of devices for adjusting the tongue or pole from 
side through the hollow shaft. By the separation of the hub into! the rear for the purpose of adapting the implement to hillside cu’- 
which the steam enters, the steam is divided and applied equally to ' tivation, and also in the peculiar construction and arrangement of 


all parts of the evaporator. The steam enters at one side, and the | the parts of a traction frame, so Jointed and attached to the carriage 


water escapes at the other. This apparatus is applicable to use in‘ as to admit of thecultivator proper being lifted ffom the ground and 
vacuum pans, both as a heater and agitator. ! suspended about the axle for the purpose of transportation. It con- 
‘ Improved Truss Bridge. | sists, further, in the manner of pivoting the traction frames so as to 
John L. Miner, Brenham, Tex.—The object of this invention is to adjust the cultivator laterally to the irregularities of the row, and 10 


‘ which are bolted to thepier caps are formed by bolting two parallel 


provide a strong and cheap bridge of improved form. Thestringers | 
t 


beams to each other. They are connected by two sets of zigzag 


: braces, placed the one set at the upper part, and the other set at the 


lower part, of said stringers, the braces of the two sets crossing each 
other at their centers. The two stringers are secured to each other 
by tie rods having a washer and head at one end and a washer and! 
nut at the other end, the said tie rods passing through the space be- | 


deep or shallow cultivation. 


Improved Paint Brush. 

Etienne X. Thiercelin, Shark River, N. J.—This invention consists 
of a tapering handle with metallic socket, connected by guide strips 
or prongs of the same with the top and side part of the outer bristle 
binding socket, after the handle has been carried centrally through 
the bristles to strengthen it and make it more durable. 


been induced to make it twenty-four pages instead of six-i tween the two sets of braces. The side wallsof the bridgeareformed| }fachine for Smoothing and Cornering Panels. 


teen. 

We hope soon to be compelled by advertisers to make every 
regular issue of our journal of the same size. ; 

Those who have advertisements in the Special will be 
gratified to know that we shail print of-our first edition— 
now on the press—ONE HUNDRED AND ForTY-rIVE THOU- 
SAND copies, and it is expected that the demand will be so 
great that a second. edition of from 25,000 to 50,000 will be 
required. 

News AGENTS will be suppl 
by the American News Company at the same price as the 

_Fegular issue; and, in ordering, they should be careful to 
state Species Edition. ; : 
odie om 


DECISIONS OF THE COURTS. 


Onited States Circuit Court.---Northern District of 
Ohio. 


CLOVER SKED MACHINE PATENT.—JOHN O. BIRDSELL U8, A. MCDONALD et al. 
JOHN C. BIRDSELL 08. THE ASHLAND MACHINE COMPANY et al. 
[April term, 1874.] 
SwaYNE, J.: 


These are suits in equ 
plainant, touching mac 


ity founded w 


y on certain patents issued to the com- 
hiner’ 


for getting out clover seed. Except in one 


particular, hereinafter mentioned, the bills in both cases contain the same : 


allegations, 
The parties agree as to the state of the art down to the period of the alleged 
inventions of the complainant. 


Before that time clover heads were detached from the stems, preparatory | 


to hulling, by the tramping of horses, by thrashing with flails, by cutting wit! 

cradles (the two first fingers being covered with canvas and the heads cut 

a near the place of their attachment to the stems), by removing the headsin 
he fle 

ary thrashingimachines. The heads were also sometimes detached 

designed especially for that purpose Hulling out the seed was a distiact pro- 

cess. ‘This was usually done by a machine used for that purpose alone. 


Machines for thrashing and those for hulling were frequently worked at the : 


same time side by side. 
The complainant’s Dill against McDonald and others is founded upon two 
patents, reissue No. 1,299, and the original patent, No. 35,209. ‘he bill 
charges the defendants in that case with infringing all the claims, 
number, of the reissue, and the third claim of the original patent 
A patentee cannot be charged with having his 
his solicitors, without his knowledge, negle 
Patent Office, for more than two years after it had been sworn to, and was in 
all respects complete. 
inventionwill not be held forfeited because it was used for experimental 


28, 1 ears before applying for a patent, 
whe objection is not one to beregarded with favor; but, iy clearly established, 
it is fatal. 


It is presumed, from the decision of the Commissioner of Patents, i ant- 
ing a reissue, that it embraces the same invention as the original pateht; and 
the contrary can be shown only by a comparison of the papers in the two 

8 


abandone' 


purposes, ip good faith, more than two 


cases. 
A reissued patent can only be impeached for fraud by abill in equitybrought 
for the purpose by the Government. 

A combination is legitimate when all the elements codperate in produc- 
ing aresult, and are necessary to it, though their several functions are not 


performed simultaneously; if. performed in immediate succession. it is suffi- * 
cient. 
If an alleged invention proves superior to what has been known before, it’ 


is evidence in favor of its novelty. 
A clover machine with two hulling cylinders does not affect the validity of 


-&subeequent patent for a machine for one. cylinder for thrashing and another . 


for hualling, , 

Machines which have been abandoned after being experimented upon do not 
prejudice a subsequent patent for a successful machine, however clusely they 
resemble each other. 3 

[S. 8. Fisher, for complainant.” 

George. Willey and Géorye Rix, for defendants.] 


Recent American and foreign Patents, 


Improved Sash Balance. 


Newton J. Skaggs, Talladega, Ala.—By suitable construction a cord : 
is pressed and clamped against the side bar of the sash by the down- : 
ward movement of the block into the cavity of aplate. The block . 
is raised to release the cord by: means of a knob, the stem of which ‘ 


passes in through.a vertical slot in the angle of the plate, and is 
screwed into the block. 
Improved Running Gear for Wagons. 

William H. Simmans, Memphis, Tenn.—This invention consists in 
connecting the reach to the front running gear by means of a tube 
through which the king bolt passes. The tube is secured to the axle 

jodependently, and thus relieves the-king bolt of strain. 


ied with the Special Edition 


an instrument known asa stripper, and, after mowing, by ordin- . 
by amachine : 


, three in: 
* 


atent. 
Tavention because - 
cted to file his application in the | 


of wall plates, braces, and tie rods. The cap plate is madein three 

parts, the central part being parallel with the stringers, and at a dis- 
i tance above them.of fifteen feet or more. The end parts of the cap | 
: plates areinclined, and extend to the endsof andareboltedto thesaid 


‘ stringers. The tie rods are vertical, pass through the stringers and 
. through the cap plates, near the upper ends of the braces, and have 
: washers and heads upon their lower ends, and washers and nuts upon 
‘ their upper ends. The girders are attached to the stringers, and, in 

connection with the joists, support the planks that form the road bed. 


' Improxved Ulumingting Hoof Plate. 
William L. Smith, Jr., P. O. Box 8t, Brooklyn, N. Y.—This illumin- 
ating tile is made of malleable metal, so as to makeit lighter and less 
| liable to break than when made of cast iron. Holes are formed in a 
metal sheet with collars in‘it of a size to suit the glass. Another 
‘ sheet is added, in which holes are made of a size to prevent-the giass | 
‘ from falling through, thus forming seats'for the glass to rest upon. | 
The holes in the two sheets are punched, so as to correspond with 
H each other in position, and the two sheets are fastened together. 
i Improved Hoe. . 
: William Moore Faunt Le Roy, Fredericksburg, Va.—Nhis invention 
‘ consists in making the handle adjustable with regard to the blade to 
, suit the various purposes for which hoes of various kinds, as well as 
| Shovels, are used. 


Improved Wagon Jack. : 
Frank Judson, Des Arc, Ark.—For operating the jack, a lever is 
! raised as far as it will allow, and a catchis placed as far out on the 
rack of the lever as possible. The leveris then pressed downward to 
raise the center post. A pin is placed through the lowest visible hole | 
above the upper part of the standard for. sustaining the weight there- : 
: on, and the operation of raising the center post is then repeated until | 
i the wagon or other object to be hoisted is at the required hight. 


Cutting Block Holder for Leather Workers. 
Elias P. Newton and Hiram A. Titus, Gloversville, N. ¥.—This cut- | 
‘ ting block holder has adjustable ends provided with pendent exten- ; 
sions and connected by screw rods at top and bottom to provide for | 
. longitudinal adjustment. 


Improved Weighing Scales. 


i may be directly read off at the dial plate. By the position of the; 

weight,a portion of the same is thrown above a horizontal line drawn 
, to connect the pivoted points or edges of swinging bars, so that, by 
: Yising above the line, it proportionally loses its power as a counter 
: weight, and causes a pointer to describe equal distances, on a dial 
plate, when equally increased weights are placed upon the plat- 
form. : 

. Improved Grate. 

Jonathan Moore, Jr., Brooklyn, N. Y., assignor to himself and Lo- 
renzo D. Longhi, same place—The bottom portion of the grate is 
made in two parts, one being a door to which the other part isa. 
frame. A button on the under side of the frame swings under the } 
door and holds it up. The grate can be opened for cleaning it out ; 
without the aid of a lever, the’ button being readily turned by the fire 
hook, shovel, or any instrument. The hinges are protected from the . 
ashes and cinders. - ay ar oa : 1 

Improved Horse Detacher, 

Anatole Ehret, Telegraph City, Cal._The traceshaveloopsby which ; 
they are hitched to hinged bolts at the ends of the singletrees. A : 
spring catch is thrown by a spring in front of the hinged bolt, to hold ! 
‘ the bolt in position for confining the trace. The spring catches are H 
connected with sway bars by chains. When a lever is pushed out- 
: ward, the effect.is to draw back the spring catches, whieh detaches 
the traces from the singletrees. } 

Improved Soldering Machine. i 
. William D. Brooks, Baltimore, Md.—This invention relates to that ! 
class of soldering machines which inject a flame upon can joints, so j 
as to melt the solder and allow it to be uniformly disseminated along | 
. theseam, whether it be in soldering the cap, top, or side seam. The : 
invention consists in providing, on a burner end or gas outlet of the 
compound blowpipe, a continuousslot or opening, so that all parts 
of the seam may simultaneously receive the same quantum of heat : 
and ita due proportion of solder. a verfect and reliable joint being 
‘thes always formed. 
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Jacob P. Beck and John H. Weaver, Lock Haven, Pa., assignors of 
one third their right to A. N. Raub, same place.—This is an improved 
machine for smoothing and cornering panels, so that the sandpaper- 
ing of the raised part at one side thereof may be obtained, at the 
same time with the broad level portion at the other side, by mechan- 
ical means in place of by hand work. There are vertically rotating 
heads, with detachably inserted. pads, covered with sand paper for 
smoothing both sides of the panel,and adjustable detachable bits for 
cornering the same. The revolving heads work on separate man- 
dreis, one being: laterally ble to the thickness of the pamel, 
and the other being capable of vertical adjustment on an arc-shaped 
guide support. 


Improved Machine for Driving Brush Handles. 

John Ames, Jr., Lansingburgh, N. Y.—Inthismachine-devices are 
provided for driving all the brush handles of the same lot to exactly 
the same point. The ferrule of the brush is held and supported 
while the handle is being driven. By means of weighted cords a tube 


-is forced up through the brush head. Within the tube is placed a 


rod, the upper end of which is pointed so as to open a way for the 
said tube through the brush head. The rod is supported in the tube 
by a coiled spring. The tube androd moves upward trough the 
brush head, and strikesagainsta stop. This leaves the upper end of 
the cavity of the tube empty to receive the point of the brush 
handle, the other end of which rests against the lower end of 
the driver. The driver is then forced downward by operating a 
hand wheel, which forces the brush handle through the brush 
head. As the point of the brush handle passes down through 
the brush head and through the table, it is received in the con- 
caved upper end of aShort tube, through which the other tube 
passes, and all the parts are carried down together by the con- 
tinued descent of the handle. By suitable arrangement, when the 
bruSh has been removed and another brush head arranged in the 
thimble, a slight pressure with the operator’s foot upon the end of 
a bent lever will release the tube, and allow it and the pointed rod 
to be forced up through the brush head by the weights. 


Improved Knob Spindle Fastener. 
Eugene F. Lincoln, Boston, Mass., assignor to himself and John C. 


Henry M. Weaver, Mansfield, O.—These weighing scales may be so } Hancock, same place.—This invention consists of a little slide bojt 
adjusted that the net weight of anyartic¢le placed on the platform inside of the rose plate, to lock the knob spindle by sliding into a 


notch in the edge of a disk on the spindle. The said slide has a pawl 
with a handle pivoted to it, so as to drop into the slot of the escut- 
cheon plate, through which it projects, to lock the bolt when shoved 
forward. There is also a spring for throwing it back wlien the pawl 
is pulled outoftheslotto release the slide bolt. The object is to 
provide a simple inside lock for fastening the door of water and 
otherclosets, sleeping rooms, etc., temporarily, without having to 
change the key from one side of the door to the other. 


Improved Seedlings Puller. 

John 8. Swaney, Marengo, Iowa.—As the machine is drawn for- 
ward, the jaws are opened to allow the plants to pass between them, 
and to grasp the said plants and draw their rootsfrom the ground, 
As the jaws are again opened by the opener, the plants-will drop into 
a concavity formed in the frame, whence they are taken by an at- 
tendant and bound. As the plants pass up atthe rear side of a 
wheel, they are struck by a horizontal rod which has a rapid up and 
down movement. By this‘device'all the soil is knocked off the roots 
of the plants before they are dropped into the receiver. 


Improved Machine for Rubbing Oil Cloths. 

Charles Rommel and William H. Crane, Elizabeth, N: J., assignors 
to themselves and Wisner H. Townsend.—This invention consists of 
a reciprocating rubber, to which simultaneous revolving motion is 
imparted by its connection with a shaft with cranks arranged in op- 
posite direction, The rubber frame supports the pumicestone 
blocks on a, sliding interior frame, which is hung. to 4foller with 
handle, to-be peadily raised with the pumicestones, for admitting 
the cloth below the same. 


Improved Car Axle Box Support. 

Charles Billmeyer, York, Pa.—This invention relates to that class 
of trucks which are intended for narrow gage roads, and which are 
let down, as respects the axle boxes and the load, so as to prevent the 
center, of gravity, on a tit, from passing outside the rails and thus 
overturning fre -cari. 
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Business andl Bersouarl, 
The Charge for Insertion under this head is $1 a Line. 


Agricultural Implements, Farm Machinery, Seeds, 
Fertilizers, .R. H. Allen & Co., 189 & 191 Water St.,N.Y. 


Wanted to Manufacture, on Royalty, a useful ! 


Patent, of Iron. 
den, N. J. 

Maniufacturers of small Stearn Punips with Boiler, 
vend circular and price to A. L. Henderer, Wilmington, 
“Del. - Fey 

For Power Hammers 0: Rolt Headers, the best, 
8. ©. Forsaith & Co., Manchester, N. H. 

Foot Lathes. Wm. E. Lewis, Cleveland, Ohio. 

Address W. H. Rishel, Danville, Pa, Agent for 
the Sale of Patents. 

Foot Lathe, new, Baldwin's make. Will be 
cheap. Address D, H. Stephens, Riverton, Conn. 

Wanted the address of makers of the shingle ma- 
_chine which cuta with a thin knife, weighted to prevent 
bending. F. L. Johns, Calcutta, Clay Co., Ind. 


Address Benjamin Tabers, South Cam- 


sold 


Scientific 
Buy Boult’s Paneling, Mouldiig, and Dove- 

; Machine. Send foi circular and sample of work. B, C. 
: Mach’y Co., Battle Creek, Mich., Box 227. 


American, 


ater the Talxturé got cold and hard,that I could not 
getitout of the mold; it adhered to the wood. 
Please to tell me how to construct a mold so that 


409 


[ pyrites (sulphide of copper). This solution iscom- 
monly called blue vitriol. 2. If the residue is the 
j Copper precipitated fromthe water, what becomes 


: Spinning Rings of a Superior Quality—Whitins- | the substance will readi y come out when cold and ; of the iron? A, The iron takes the place of the 
ville Spinning Ring Co., Whitinsyille, Mass. Send for] not adhere to the mold. A. Try coating the mold | copper in solution. -3, What is the proper name of 


' sample and price list. 


} 
} 


recipe for hard cement on p. 9, vol. 379, and a de- : 


scription of porcelain on p. 3, vol. 30.—F. W. D. 
’ sill find an explanation of the shirt polish mystery 
' on p. 208, vol. 31—F. M. M. will find a recipe for a 
silver plating solution on p. 299, vol. 31.—J. F. will 
find that a process of tempering mill picks is de- 
tailedon p. 202, vol.31.—@. R. L. C. will find direc- 
; tions for mounting chromos on p. 91, vol. 31.—C. H. 
| F, will find di‘éctions for preserving iron from rust 


H with paraffin. 


(11) M. H. P. says: We use in our kerosene 
lamps a powder which prevents breaking of chim- 
, neys. It issaid to destroy the naphtha. Can you 
; inform me of any ingredients that willanswer the 
:above purpose? A. You donot state the mode of 
‘ applying the powder in question. If you will send 
| us a sample of the powder and a description of the 


j mode of application, we will endeavor to answer 
| your question. 


1 pots? <A. Try glycerin and litharge. 


(12) E. C. H. asks: What ingredient in soap 
is it that, when coming in contact with the eyes or 
an abrasion of the skin, causes it to smart? A. The 
alkali it contains. 2. Can there be manufactured 


Second hand Horizontal Engine, 23 in. x 60, for | on p, 299, vol. 31; for painting brick walls on p. an effective article of soap tha twill not cause such 


Sale. Apply to Watts, Campbell & Co,, Newark, N. J. 


Every metal worker should have a Universal ; the process detailed on p. 91, vol. 81—W. H. K. will , 


Hand Planer, For Catalogue, J. .E. Suitterlin, Manufac- 
turer, 60 Duane Street, New York. 


John W. Hill,Mechanical Engineer, Dayton, Ohio. 
Drawings, opinions, ‘and advice. 


Price only three dollars—The Tom Thumb Elec- ! casks are put on an equal level, and a one inch pipe ! 


346, vol. 31—W. H. M. can clean chamois skins by 


‘ find a description of the cultivation of the castor 
‘ bean on p. 335, vol, 31. 


(1) J.S. 8. says: I contend that if two 


pain? A. No. 

Which would be the most serviceable application 
‘for ordinary New Jersey yellow pine weather 
‘ boarding, lime, whitewash, or coal tar,and which 
would be the coolest in hot weather? <A. The 
whitewash. 


; Is there a cement for mending cracks in iron: 


tric Telegraph. A compact working Telegraph Apparatus, : ig fastened airtight in the head of one end, anda 12> - (18) 8. H. T. asks: What is the mode of 
for sending messages, making magnets, the electric light, _ inch pipe similarly in the other, each pipe being etching engravings, etc. on glass? A. See our 
giving alarms, and various other purposes. Can be putin i 50 feet high and filled with water, the pressure will' answer to P. M., No. 4, p. 298, vol. 31. The 


operation by any lad. Includes battery, key, and wires. . 4 ; ‘ printing ink protects the glass with whichit is in 
Neatly packed and sent to all parts of the world on receipt be seme tone isk aa hs other, -Ts:this eo? | Deming Ini p 7 


| the water after the copper is taken out? <A. The 
solution of sulphate of iron is called green vitriol. 
Incertain parts of the country adjacent to the 
mines, there prevails among the cattle a disease 
which the natives call milk sickness; they say the 
cattle never have it unless they have been feeding 
in dark caves or places in the mountains where the 
sun seldom shines. To what isitattributable? A. 
Probably to some poisonous substance contained in 
the water, which could be determined by an analy- 
sis. 

(21) W.S. B. asks: 1. Has svience ever given 
a decided answer as tothe cause of the Gulf Stream? 
A. It is due to the flow of the heated waters of 
the torrid zone towards the poles, the direction of 
| the flow being influenced by.the earth’s rotation 


absorb these vapors from the air? A. No. 

1. Isthere such a thing as malleable glass? <A. 
No. 2. Fluorhydrie acid corrodes glass. Is the 
glass converted into a vapor or into silicic acid? A, 


of price. F. C. Beach & Co., 263 Broadway, New York, 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 
Sewer traps, 
Pittsburgh, Pa, 

Pratt’s Liquid Paint Dryer and Whtte Japan sur- 
passes the English Patent Dryers and Brown Japan in 
color, quality, and price, Send for descriptive circular to 
A. W. Pratt & Co., 53 Fulton Street, New York. 


Rue’s “Little Giant” Injectors, Cheapest and | irrigation. Ihave to carry the water 600 feet in an| , 
W. L. Chase & Co.s | open tank or trough, the amount of water to be! g 


Best Boiler Feeder in the market. 
93, 95, 9% Liberty Street, New York. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, &c. 

Many New England Manufactories have Gas 
Works, which light them at one fourth the cost of coal 
gas. For particulars, address Providence Steam and Gas 
Pipe Co., Providence, R. I. 

Hotchkiss Air Spring Forge Hammer, best in the 
market, Prices low. D: Frisbie & Co., New Haven, Ct. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Scale in Steam Boilers.—I will remove and pre- 
vent Scale in any Steam Boiler, and make no charge until 
the work is found satisfactory. George W. Lord, Phila- 
delphia, Pa, 

For the best Cotton Cans and Galvanized Fire 
Pails, address James Hill, Providence, R. I. 

For small size Screw Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co,, Providence, R. I. 

Mechanical Expert in Patent Cases, T, D. Stetact 
23 MurraySt., New York. TAN res 

For the best Portable Engine inthe worid, address 
Baxter Steam Engine Co., 18 Park Place, New York. 

Mining, Wrecking, Pumping, Drainage, or Irriga- 
ting Machinery, forsale or rent. See advertisement, An- 
drews’ Patent, inside page. 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Buffing 
Metals, E. Lyon, 470 Grand Street, New York. 

Iron Frame Band Saws, cheapest and best, $150. 
Adldrusa 8. C. Forsaith & Co., Manchester, N. H. 

Brown’s Coalyard Quarry and Contractor’s Appa- 
ratus for hoisting and conveying materials by iron cable. 
W, D, Andrews & Bro., 414 Water St., New York. 

Deane’s Patent Steam Pump—for all purposes— 
Strictly first class and reliable. Send for circular. W. L. 
Chase & Co., 95 & 97 Liberty St,, New York. 

Temples and Oilcans. Draper, Hopedale, Mass. 

For Surface’ Planers, small size, and for Box 
Corner Grooving Machines, ‘send to A. Davis, Lowell, 
Mass. 


The “Scientifi¢ American” Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers, signals are sent 
to persons in the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
(wellings. Works for any distance. Price $6 
Battery. F. C. Beach & Co., 263 Broadway, New York, 


Makers, Send for free illustrated Catalogue. 
For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 


Eames Patent Molding Machines, for Metal Cast- 
ngs. Saves fully one third in cost of labor of molding, 
and secures better work than the ordinary method. For 
Circulars, address P. & F. Corbin, New Britain, Conn. 


The Improved Hoadley Cut-off Engine — The 
Cheapest, Best, and Most Economical steam-power in the 
United States. Send for circular. W. L. Chase & Co., 
95 and 97 Liberty St., New York. 


Milo, Peck & Co., New Haven, Conn. 
Small Tools and Gear Wheels for Models. List 


free. Goodnow & Wightman, 23 Cornhill, Boston, Mass. * 
Steam and Water Gauge and Gauge Cocks Com- 


bined, requiring only two livles in the Boiler, used by all 
boiler makers who have seen it, $15. T. Holland & Co. 
62 & 64 Gold St., New York. Send for catalogue. 

Millstone Dressing Diamond Mechines--Simple, 
effective, economical and durable, giving universal satis- 
action. J. Dickinson, 64 Nassau St., New York, 


Send for Price List, Bailey, Farrell &.Co., | 


, with good | anerture expressed in millimeters (fifty per inch). 


A, The pressure on equal and similar areas in the 
‘ two casks will be the same. 


(2)J.C.asks: Can you tell what to put on al 
, bumenized paper to remove the gloss, so that water 
| colors can remain on the surface? A. Try gentle 
| steaming. : 


(3). G. V. says: Iintend to pump water for 


pumped being 1,000 gallons per minute. I can af- 
ford to giveit a fall of 3 inches in the whole. What 
should be the dimensions of thetrunk? A. Give 
the trunk from 134 to 2 times the cross section of 
the discharge pipe of the pump. 2. Would pine 
lumber 1 inch thick be heavy enough? A. Yes. 


(4) D. J. T. asks: 1 What percentage of 
boiler pressure is the mean effective pressure on 
piston in an ordinary slide valvé engine with throt- 

‘ tle valve wide open? <A. From %5 to 80 per 
‘cent. 2 I have been running for eighteen 
months an engine with 10x16 inches cylinder, and I 
notice that some of the bolts that hold the face 
plate to steam chest, also to cylinder head and pis- 
j ton head cap, are being cut away asif by acid; 
‘some of them are reduced to about one half their 
original size. Thepart affected is that which passes 
| through the steam chest plate, the piston head cap, 
and the cylinder head. It is not rust, for the parts 
i have been kept perfectly well lutrieptedy. Car 
tell me the cause and a remedy? A. Probably 
| caused by water carried over with the steam, in 
which case the use of dry steam will be a prevent- 
ive. F 

How can I make a first glass Babbitt metal? A. 
You will have to experiment to get the metal 
right. See p. 364, vol. 29. 


(5) E. P. ‘asks: What process is used in 
casting steel oriron into ingots, so as to prevent 
blow. holes on the outer surface? The process I 
hayve.used is casting through a sprue into bottom 
of mold, causing metal to flow upward. This pro- 
cess ig not satisfactory, and I wish to know how it 
can be remedied. A. Make your mold with along 


neck; into which the air may rise and leave the! 


blowholes in the top part of the casting, which is 
to be cut off. . 


(6) J. A. T. asks: :I desire to construct a 
reflector telescope. 1. Can ground specula be pro- 
cured in this countiy, 444 or 6% inches in diameter? 
A. Yes. 2. What would be the probable cost of @ 
444 or 644 inch speculum? A. For silvered glass 
mirrors, parabolized, $10for each square decimeter 
diameter, and the highest powe1 equals twice the 


8. Could you give me a full explanation of the 


| construction of small sized reflectors? .A, The 


English have devoted much talent’ andmoney to 
the construction of reflectors without adequate 
results. The d dgonal plane of the Newtonian ob- 
structs the best part of the mirror, and its sup 
ports add diffraction wings to the image of a star. 

fill the silvered mirror costs but one fifth, and its 
power is nearly five sixths,of that of the achromatic 
of like aperture. 


‘ ; / @ C. asks: Does a fence overa hill contain | pour in gently about 1% ozs. of a saturated solution | 
Peck’s Patent Drop Press. For circulars, address | exactly as many pickets as a fenceon level ground, | of subcarbonate of potash; let it stand till cold, to. 
: between the same points, the pickets being the i settle ; pour off the clear yellow liquor, add to the | 


i same distance apart? A. Yes. 


(8) M. asks: What do opticians mean by 
immersion lenses? A. An immersion lens is a mi- 
croséopic objective which has its front and back 
‘ combinations so adjusted that a film of water, 
 doining the front surface and the thin glass cover 
| of the object, completes the correction for spheri- 
; cal aberration, which correction depénds in a dry 


(4inches) of surface. The focus is six times the, 


contact from the corroding action of the acid. Mr. 
Napier, the patentee, prefers to have the glass 
| ground enameled or veneered beforehand, when 
| the objects stand-out in relief. If the veneer or 
| enamel is colored, of course the picture remains 
colored, while the body of the glass is white. This 
also answers J. G. G. 


: (14) J. H. asks: How much more power, if 
ny, will be required to turn a wheel one foot in 
iameter four times around than to turn a wheel 4 
feet in diameter once round in the same time? A. 
Multiply the resistance by the distance through 
| which it is overcome in each case, which will give 
+ you measures of the power exerted in turning the 
| two wheels. 
| (15) J. GC. D. says: I wish to run my sewing 
‘ machine by water power, and propose the follow- 
: ing plan:,A water wheel 15 inches in diameter, in- 
. closed in a watertight case, to be adjusted under 
| the.table of the machine, with a tank, resting 20 
i feet above the floor and 30 feet on ahorizontal 
, line. The tank to hold about 200 gallons, with a 
‘ pipe leading to the wheel 144 inches in diameter. 
: The jet from this pipe to be 14inch in diameter, 


,and strike the water wheel at about 45° below 
: the line of the shaft; a discharge pipe to be adjust- 
, ed at the bottom of the wheel case. Will this run 
, the machine for ordinary domestic sewing? A. 


H This plan will doubtless answer well. 

| (16) W. H. G. asks: If a loaded ship,afloat, 
were elevated one half the number of feet which 
it draws, would it capsize? A. Generally it would; 
but the load might be so disposed that the ship 
would remain upright. 


' (17) A. M. asks: By what process are rais- 
ins manufactured? Can the grapes grown in this 
part of the world be used for this purpose? B.The 
grapes are dried, either in the sun or in ovens. We 
do not think it likely that raisins made from the 
grapes of this country would compare very favora- 
bly with those that are imported. We cannot refer 
you to any work especially -devoted to this subject. 


(18) J. N. & & say: We want to drive a 
shaft at aright angle to our line shaft, and wish to 
know if we can do it with friction pulleys. The 
: speed of line shaft is 300 per minute. ‘Of what ma- 
‘ terial and how should the pulleys be constructed ? 
! A. You can do it with friction pulleys, made of 
east iron, if you have sufficient surface. 


| (19) M. F. D. asks: 1. How shall I make a 
dry rose madder suitable for painting on wax for 
flowers? A. Inclose 2 ozs. troy of the finest Dutch 
madder in a bag of fine and strong calico, large 

i enough to hold three or four timesas much. Put 

‘ it into a marble or porcelain mortar, and pour on to 

‘it a pint df clear soft cold water. Press the bag ir 

i every dlrection,nnd pound aud rib it about with 

j the pestic, as much as can -be done without -teariug 

: it, and when the water is loaded with.color. pour it 

off. Repeat the process until the. water comes off 

hut slightly tinged, for which about 5 pints will be 
sufficient. Heat all the liquor in an earthen vessel 
till it is near boiling, and then pour it into a large 

' basin, into which place 1 oz. of pulverized alum ; 

; Stir the mixture for a short time, and while stirring 


' precipitate a quart of boiling water, stirring it well; 
‘ and when cold separate by filtration the lake, which 
should weigh 44anoz. Fresh madder root is supe- 
rior to the dry. 2. How shall I make cadmium yel- 
ij low for the same purpose? A. Cadmium yellow 
! (sulphide of cadmium) is a compound of sulphur 

and cadmium. It is obtained by precipitation from 

asalt of cadmium by a current of sulphuretted hy- 


Hoadley Portable Engines, 2d hand, perfect order, . objective upon the thickness of the front lens. Ob-; drogen gas, or by an alkaline carbonate. 


complete, 30h. p., $1,400; 18h. p., $1,000. Address S. . : jectives of 1-10inch and shorter focus are made to ! 


Forsaith & Co., Manchester, N. H. 


Portable Engines, riew and rebuilt 2d hand, a 
specialty. Engines, Boilers,Pumps, and Machinist’s Tools. 
I, H. Shearman, 45 Cortlandt St., New York. 

Best Philadelphia Oak Belting & Monitor stitched. 
c. W. Arny, Manufacturer, 301 & 808 Cherry St., Philadel- 
phia, Pa. Send for new circular. 

For First Class Steam Boilers, address Lambert- 
ville Iron Works, Lambertville, N. J. 

Engines and Boilers a Specialty—Ist class; new 
patterns; late patents; reduced prices, Plain and Cut-off 
Hor’! and Vert’l Engines; Hoisting Engines; the celebra- 


ted Ames’ Portable Engines; Boilers of all kinds; Climax : 


| work either dry or with immersion by a screw col- 
lar adjustment. -_s 


(9) Z. T. 1X, asks: What i8 the horse power 
of an undershot or current water wheel 30 feet in 
diameter, of 15 feet face and 3 feet deep, running 
in a current which moves 8 miles anhour? A. 
Multiply 0384 times the square of the velocity of 

‘the waterin feet per second, and divide by 35,490. 
As to your other query, see article on friction of 


water in pipes, p. 48, vol. 29. ‘ 


(10) T. C. W says: I melted 1 Ib. resin and 


(20) J. N. PB. says: The copper mines in the 
‘mountains of East Tennessee are second to very 
! fewin the country. I recently observed a precipita- 
' ting process whichinterested me very much. Two 
| shafts have been sunk to a depth of fifty or sixty 

feet, and a stream of so-called “‘ copper water ”’ has 

peen' struck. Pumps are inserted, and this water is 
‘ pumped into a very long trough, running nearly 
‘level. Into this trough is put a lot of old scrap iron. 

Every twenty or thirty feet along the trough are 
‘ pits, about two feet deep, into which the precipi- 
j tated copperisswept. Itis then shoveled out and 
(is ready for the refinery. 1. Of ‘what does this 


Turbine; and the best Saw Millin the market, Large 11b. pitch together, in an iron vessel; then, while ; water consist? What is the proper name of it? A. 
stock always on hand, Hampson, Whitebill & Co,, 93 | hot, I poured -the contents of the vessel into aj A solution of sulphate of copper in water, and 
Cortlandt St., New York. Works at Newburgh, N. Y. wooden mold, in the shape of a brick. But I found. : probably proceeds from the oxidation of copper 
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Itattacksthe silicic acid in the glass, combining 
with it to form hydroftuo-silicic acid. 3. Can the 
glass be obtained by evaporating the fluorhydric 
acid? «A. No. . : 

Do potassium and magnesium combine togethe: 
A. No. 

If four grains of arsenicand two grains of potas 
sium were combined together, would the combinea- 
tion be green? «A. No. 


(23) P. E. V., of Paris, France.asks: 1.Will 
you please give more precise details for preparing 
the waterproof paper described on p. 146, vol. 31? I 
have tried the process, but failed. A. A concen- 
trated solution of borax.in warm water should. be 
made, to which is added the shellac in a fine pow- 
der. The paper, after saturation in the solution, 
may be pressed between rubber rollers‘and dried. 
2. What is aqueous solution of shellac in borax? 
A. Shellac is the purified resin which exudes from 
the branches of several trees in tropical climates, 
and in particular from the ficus indica, ficus religiosa, 
and rhamnus jujuba. It is soluble in an aqueous go- 
lution of borax, by which it may be distinguished 
from most common resins. 


(24) C. B. F. asks: What is the thickness 
of the earth’s outer crust? <A. Nothing is definitely 
known asto this. Some philosophers fix 60 miles 
as the thick:css of the earth’s crust, and othersim- 
agine it to be 125. 

Should cream be~alluwed to sOuF before cburn- 
ing? A. No. . 

1. Is silver better than brass or German silver for 
acornet? A. There is some dilferenec of opinion 
on this subject, but the general belief is that there 
is no particular advantage in employing silver. 2. 
Whatis German silver composed of? A. Copper, 
zine, and nickel. 

Is gold the heaviest metal? <A. No. 

Is the centennial tower progressing? A, You 
should apply to the projectors for information. 
Wehavé heard nothing of of it, late. 

(25) C. E. W. asks: What is the tule for 
finding the mean of the thermometer when part cf 
the observation are above anid” part below zero? 
A. Add all the negative readings together, and sub- 
tract the sumfrom the sum of the positive read- 
ings. Divide the differénce by the whole number 
of readings. ‘ Ry 

(26) & K. H. asks: What is oxygenized oil, 
useé for testing olive cit?” A: Several oilshave the 
property of absorbing oxygen under certain condi- 
tions, among: which is bailed Hnsecd oil. This tatter 
may be possibly the: oil in qnestion;: but1o men 
tion can be found,’ in: scientific works, ef any oil 
specifically named oxygenized. : 


iand the forms of the continents. 2. How swiftly 
does it flow, and how wide is its-current? A, The 
maximum velocity of the Gulf Stream is five miles 
an hour, and the average less than one and a half, 

(22) J. W. asks: 1. Does lead contain sul. 

phuric vapors and oxygen vapors? A, No. 2. When 
lead melts, does it expand and force the vapors off? 
A. No. 3. When the lead is cooling, does it re- 

| 

7 

+ 

(27) RS. asks: What’ is the gasor sme]! 
‘prdcéeling from newly baked bread? My dwelliny 
connected with a_bake house,.and the smell trem 
a large quantity is penetrating, and very disagree- 
able. Isit unhealthy? A. The smell is due to the 
escape of the gases and volatile compounds gener- 
ated from the breadstuff during the process of fer- 
mentation, and expelled by the heat. We know of 

| no case where it has proved unwholesome to a 

t marked degree. 

i HowcanI determine whether water is poisoned 
by passing through lead pipe? .A. Render the wa- 
ter acid with dilute vil of vitriol, and add sulphur- 
etted hydrogen to it. A black coloration indicates 
the presence of lead. 

When plaster of Parishas been used to fasten the 
parts of a lamp together,what will soften it so that 
the parts can be separated? A.Dilute muriatic acid. 

(28) N. E. L. says, in reply to Y. M., who 
has trouble in sucking water with his pump at 200 
| revolutions: Iam using a small engine, and I was 
} tol@ I could not suck water from a well about 20 
‘ feet deep with % inch pipe. I putin the pipe; and 
near the pump in the suction pipe, I put a T joint 
with about 1 foot of 34 pipe, with the end sol- 
| dered up. This serves as a water or air chamber. 
Ihave no trouble in running 200 revolutions per 
minute. J.M. should putin an air chamber about 
five times the capacity of higpump. Af jointand 
a piece of pipe may do, but’an air chamber, wil!r 
the water drawn from the bottom and the supply 
pipe coming in a féw inchés above, so that, while it 
is pumping; it will not prevent & steady flow of wa- 
ter into the chamber, will.be better. The pump 
now has to start the warer in the whole length of 
the supply pipe; and in fact, the faunp will form a 
vacuum before the momentum of the water ix 
overcome. With an air chamber, it has only th» 
water fromthepump to the air chamber to start, 


410 


and the water flows into the air chamber in a 
steady stream. J. M. may not be able to run at 
200, but I think he can go over that. I think the sup- 
ply pipeis large enough. I‘hope J. M. will tell 
through your paper how he succeeds. A. Your 
hints are practical, and will be of great value to 
some readers. The air chamber in the supply pipe, 
however, is not the universal panacea for sulky 
pumps that you seem to consider it. Still, no one 
who puts in such an air chamber will have cause to 
rerget it. 


(29) E. L. F. says, in reply to F. 8 M. & 
Co.’s query as to sesquioxide of manganese: The 
sesquioxide of manganese is found in its anhy- 
drous state as braunite, and in an hydrated state as 
manganite. It may beobtained bypassing chlorine 
through manganous carbonate, placed in water,and 
afterwards applying diluted nitric acid to remove 
the excess of the carbonate. 


(30) E. L. F. says, in reply to W. H. R., 
who asked how to make the muriatic salts of nick- 
el: Pure nickel has a great similarity to iron, both 
in its external appearance and its combinations, 
and is regarded as atetrad, although it forms but 
one chloride, in which itis bivalent. Nickel chlor- 
ide (Ni Cl,) may be prepared by dissolving the ox- 
ide or carbonate of nickel in hydrochloric acid. By 
asimple process, the nickel carbonate may be pre- 
pared from the cryde speiss. Any good work on 


The Editor of the SCIENTIFIC AMERICAN ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects : : 

On Vegetable Fibsrs. By J. W. 

On Hydrocarbons op Iron and Steel. By L. P. 

On Solids Floating gn Liquids. By A. R. 

On Popular Dental Science. By C.S. 8. 

On a Flying Machine. By C. H.C. 

On Boiler Explosions. By-R. B. 

On Oyster Culture. By 0. C. 

On Suet Butter. By J. L. 

On a New Projectile. By W. L. A. 


Also enquiries and answers from the following: 
J. G. G.—S. W. R.—E. W. H.—€. A. P.—X. Y. Z.— 
L. N. K.—W. J. R.—J. W. D.—W. D. D.—F. R. D.— 
M.L. W. 


HINTS TO CORRESPONDENTS. 


Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al- 
ways be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, as 
it would fill half of our paper to print them all 
but we generally take pleasure in answering briefly 
by mail, if the writer’s address is given. 

Hundreds of enqutrtes zintegous to the foitowing 
are sent: “Who erects wire tramways? Who 
buys broken window glass? Who builds en=- 
gines and boilers for small boats? Where can 
spectroscopic apparatus be bought? Who sells 
photographic chemicals that can be relied on for 
quick work ?” Allsuch personal enquiriesare print- 
ed, as will be observed, in the column of “ Bu- 
siness and Personal,” whichisspecially set apart for 
that purpose; _Subject to the charge mentioned at 
the head of that column. Almost any desired in- 
formation can in this way be expeditiously ob- 
tained. 
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INDEX OF INVENTIONS 


FOR WHICI 
Letters Patent of the United States were 
Granted in the Week ending 


November 24, 1874, 
AND EACH BEARING THAT DATE. 


[Those marked (r) are reissued patents.) 


Alarm, grist, Hashon & Wright 
Alphabet case, Baade & Sangster. 
Bale tie, S. J. Leach.. 


157,174 
eee 17118 
+ 157,206 


oe 


Battery, ? 


ILLUSTRATIONS. 


A 


Air ship, Bhone’s...............058 
Air, the effects of compressed, 
Bert's ep ATHEUA. oes eee ee ee eee 
Aquarium at Southpor& England.. 
Arrow heads, feathering. Ss Sisiclgine sais 
Axles, machine for turning car- 

riage, ATAM’S.........ccceeeeee 207 


Balloon, Sivel’s......... sibeeesened 
Furness iron shipbuild- 
IN WOLKS..+ssseeceeeeeereveere SIL 


thermo - electric, 


Bale tie, J. L. Reese...... 
Bee hive, P. O. Peterson. 


Beer faucet ventilator, H. Gnosill..............00.06 


Beer with gas, charging, J. C. Kennedy. 


Bit stock, J. S. Mitchell.. 
Blind, folding, A. Le Roy. 
Boiler, J. R. Lamb........ 
Boiler, steam, 8. Bickerstaff.......... 

Boilers, injector for steam, W. Randall. 
Boiler water circulator, N. Wiard.... 
Bolting machine, Martin & Lytle. 
Brick mold, J. Treadway......... 
Broom hanger, G. Yinger. 
Brush, A. Thomson......... 
Brush, shoe, C. O. & I. N. Kelly..... 
Brush trimming machine, J. Pickering. 
Buggy seat, J. B. Wells............ eee 
Bullet, patched, F. UO. Scholze....... .. 
Bung and faucet, closing, Darozir e¢ al. 
Butter salting scales, A. A. Skinner.. 
Can, sprinkling, J. W. Gesaman... 


Car brake, hydraulic, W. M. Henderson... 


Car coupling, H. C. Chapman...... 
Car coupling, D. W. Deal 
Car coupling, L. Dill 
Car coupling, B. R. Webber.. 
Car, safety, H. B. Myer. 

Carriage top support, Z. C. Brown.... 
Chair, adjustable reclining, A. Rapp.. 
Chopper, meat, Edwards & Morlan... 
Chopper, meat, A. Nittinger, Jr........ 


Clock keys, manufacture of, G. D. Clark.. 
Clocks, spring barrel for, G. H. Blakesley. 


Clothes mangle, W. Tinsley.. 


Clothes wringing machine, M. & F. Way. 


Clutch, friction, Burwell & Bates, 
Coffee, cooling, J. Burns (r)... 
Cooler, milk, R. Smith 


Copies, producing facsimile, E. De Zuccato. 
Corn coverer and cultivator, J. Copeland, , 


Corset, J. Bowers (r) 
Cradle, L. H. Stellmann.... 
Cranberry picker, W. Crowell... 
Cross head gib, W. A. Rideout, 
Cultivator, Graham & Wallace. 
Dental amalgam, S. S. Southworth. 
Derrick, C. Lidren. 28 

Dividers, W. Smith,... 
Door, sash, L. W. Tatum..... 
Doors, rail for sliding, J. D. Skeer... 
Draw frame stop, D. W. Hayden (r).. 
Draw frame stop, A. A. Sweet ... 
Dredging machine, R. R. Osgood, 


Drill for drilling metal, hand, D. D. Mackay. 


Drill, rock, C. S. Pattison ... 
Elevator, H. H. Blake......... 


Elevator, bucket, H. Port.........cceceseceees . 


Elevator, hydraulic, A. Granville 
Engine crank, W. M. Boggs.. 
Envelope, A. C. Fletcher .. Seisiwe 
Explosive compound, C. W. Volney.. 
Faucet, tool for finishing, H. Soffe... 
Feather renovator, J. C. West..... 
Fence, portable, J. M. Overpeck 
Fence, wire, J. F. Glidden......... 
Fire escape, J. B. De Boucherville ... 


ee eeeiceeee 


Fire extinguisher, T. D. Pennington ...........6666 


Fire extinguisher, chemical, Holzner & 
Food, preserving, D. Snedeker.,,...... 


Fork, hook, shovel, and hoe, G.H. Perkins. 


Fratt protector, Av: Dyk man.......... 
Fulling machine, C. Ackerman. 
Game apparatus, W. C. Wingfleld....... 
Glassware, stemmed, J. Oesterling (r). 
Grain drill, W. Henigst.......c.ssscceees 
Grate bar, A. F. Crowell 
Halter, pastern, J. C. Ford.. 
Harness, A. W. Lawton......... 
Harness attachment, J. D. Truss 


Harness saddle, F. W. Maldeis............ 


Harvester, A. Gray... .. 
Harvester cutter, G. Sweet. A 


Harvester knives, grinding, E. W. Phelps. 
Harvester rake, Peckenpaugh & Miller... 


Heel shave, M. A. Tyler....... 
Hemp brake, T. Jones.. 
Hook, detaching, Stone and Mansfie: 
Horseshoe, J. Jorey............ on 
Indexing wheel, H. H. Edwards.. 
Indicator, low water, R. R. Carpenter. 
Ironing board, A. H. Swain....... 
Jack, lifting, D. T. Welch.. 
Kiln, brick, W. S. Colwell.. 
Ladder, step, Brown & Sweet. 
Ladder, step, T. F. Kiff.... mais 
Lamp lighting apparatus, M. A. Lynch. 
Latch, locking, J. W. Williamson...,.. 


Leather, scrubbing and cleaning, S. Branaugh. 


Lines, taking up slack of, H. Douglas.. 
Liquid measure, S. C. Redgrave........ 
Locomotive exhaust mechanism, A. O. 


t 


region os 
Car, section uf 


Cattle ,Guernse 
Centrolinead, 


1 


Bridge, the Comba Scura. 

Bridle, horse, Sanborn’s.,.. 

Bullets impacted in the air..... 
Cc 

Cannon, the Krupp 
e 


Toad 
Caatsifa, the twin steamer.. 
sccord’s....-...- 
adjustable, Hammer 


Lauer... 


Denio..... 


10-inch. 
Yello 


.. 157,233 ¢ Planter, corn, 8. Wright. 
«. 157,170 $ Plow, A. B. Kellogg. 
«. 157,1% | Plow, A. Smith. 
. 157,198 | Plow, side hill, M. Ellis.... 
157,093 | Plow, side hill, L. L. Iverson.. 


+ 157,214 


+ 157,107 


+ 189,259 


- 157,084 | Trace fastener, R. Whiting.. 
157,179 } Umbrella, A. and I. Herzberg .......+.. 
157,163 | UmrBrella and parasol, W. M. Henderson.. 


+ 157,254 | Vehicle wheel, W. Beers .. 
. 157,090 | Vehicle wheel, H.C. Hubbell 
+ 157,188 | Velocipede, J. F. McClure. 


Srientific American. 


seeees 157,223 | Lubricating compound, W.C. Tilton 
seeks . 157,108 | Lubricating cup, J. E. Lonergan < 
157,172 | Lubricator, spindle, Stauts & Rigby.......... sist atie 157,240 |} Watch guard attachment, A. S. Potter.. 
+. 157,181 { Mills, conductor for rolling, J. Gearing (r).. 
«+. 157,212 | Nozzle, exhaust, G. Sewell.. 
«+. 157,075 | Nozzle for steam cylinders, G. Se . 
+. 157,184 {*Packing of condenser tube, etc.,W. A. Lighthall.. 157,097 | Water wheel, turbine, C. Healy.... 

.. 157,114 | Padlock, permutation, J. L. Willbur....... ease 157,258 | Whip socket, W. W. Richardson (r). 
-. 157,105 | Paint, fireproof, J. C. Smith 
.. 157,256 | Paper pulp, filling fiber in, H. Duemling. 
-» 157,209 | Paper with emery, etc., coating, R. J. Edwards.. 157,068 } Window casing, W. J. ROSs...........- 
. 157,247 | Pawl and ratchet, J. Corbett (r). 
-, 157,263 | Peg cutter, A. Whitvemore...... 
.. 157,244 | Pen and pencil case, C. H. Downes.. 
.. 157,180 } Philosophical estimator, F. M. Stapff.. 
.» 157,104 | Pianoforte metal frame, J. E. Atwood. 
. 157,144 | Pipe, water, J. A. Calantarients. 
157,227 | Plane, bench, Duncan & Talbot........ 


157,092 j Plane handle, F. Goodnow... 


157,066 | Plow, sulky, E. Derwent, Jr 


. 157,253 | Polishing machine, W. S. Wood... 
157,077 | Pottery spring punch, A. H. Hews 
.. 157,151 | Press, H. K. Burnett.. suse 
.. 157,081 | Press, cotton, W. Koehl. 
. 157,164 | Press, cotton, J. C. Stokes.. 


157,213 } Press, cotton, W. H. Walker 


.. 157,064 j Pulley, expanding, Cc. A. Brand. 
.. 157,088 1 Pump bucket, chain, 8. C. Hamlin... 
. 157,245 | Pump, plenum and vacuum, D.L. Cameron. 
. 157,252 ; Punch, registering ticket, J. Corbett (r)... 
. 157,068 | Purifier, middlings, A. Fulton.. 


. 157,196 } Railroad gage, J. T. Ketchledge... 
. 6,143] Raflroad rail joint, Bryson & Pugh. 
. 157,141 ] Rake, horse hay, J. D. Jones... 
- 157,158 | Regulator, exhaust, C. C. Gregory. 
. 157,136 | Retort cap cover, P. Munzinger. 


6,147 | Saw milldog, G. W. Baker... 
157,142 | Saw mill dog, J. A. Fordon.. 
157,101 | Saw mill dog, L. P. Gilbert.. 
157,099 | Saw mill dog, N. Hunt........ 


. 157,188 | Saw tooth swage, A. G. Rouse. 
. 157,061 | Scaffold clamp, W. Smith 
. 157,185 | Screw driver, I. Allard 
157,126 ; Screw driver, W. F. Patterson... 
Seeder, plaster sower, and harrow, L. D; 
Seeding machine, A. C. Evans.. 
Separator, ore, Campfield & Hornbeck. 
Sewing machine attachment holder, J.H. Bean 


Sewing machine table, E. R. Adams 


157,147 
157,167 
157,148 
157,139 
157,255 


157,177 | Sleeve adjuster, A. Perego 
45,219 
Tor 05 
157,086 


6,151 
157,072 
157,091 


157,127 } Thimble skeins, setting, E. F. Edwards... 
157,243 | Tinner’s machine clamp, W. H. Burnett .. 
157,079 } Tobacco cutter, S. Rodgers ..... 
+ 157,216 | Toy, G. W. Hawk.......0.0+ 


157,110 | Toy pistol, §. Tomlinson... 
157,096 } Toy pistol, J. T. Trowbridge. 


181,328 [ Valve, globe, J. Arthur..... . 
157,242 | Valve, globe, J. Broughton 


157,188 | Ventilator, T. W. Bracher. 


157,149 } Wagon brake, G. Seeger....-. 


. 157,197 | Washing machine, I. D. Buck.. 


157,222 | Washing machine, A. Cook ... 


157,160 | Washing machine, Spangler & Reich.............++ 157,137 | On application for Design (14 years).... .. 


Cow milker, automatic... 
Cranes, safety catch for. 


Reynolds’ 


Deer’s head, a four-antlered. 
Dicksonia antarctica, the 
Disintegrator, Davis’ 
Diving bell, Toselli’s. 
Docks at Portsmouth, 
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Ear trumpet, a simple.............. 


. 157,137 | Roofs, metallic cap for, P. B. Laidlaw. 
. 157,085 | Sash dovetailing machine, Pennell & Zimmer. 
. 157,235 | Sash fastener, W. C. Alden.... 


Snow plow, hand, C. A. andG. R. Parker. 
Soap frame, J. H. Keller....... 
Sods water coder, 3. 5S, Andrews 
Spittoon Hfter and holder, N. K. Ellsworth 
Stove, base heating, V. Vermilye...............06- 
Stove, heating, J. W.Elliot............cccceeeeeeees 
Stove, reservoir cooking, J. F. Quimby (r).. oa 
Stoves, oven door for cooking, E. W. Harvey..... 


. 157,098 } Vessels, construction of iron, D. W. Zantzinger.. 157,264 | On appeal to Commissioner of Patents.. 
. 157,257 } Vessels, propelling, E. Raynale........... ... 


Crow bar, tamping, Wright and 
TOW'B..ccecserececescteetsrsess 98 

Cupressus cornuta, cones of the... 

Cutting and punching machine, 102 
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- 157,108 | Watch balance, E. Chapin. 
157,076 | Watch barrel, E. Chapin... 


157,154 
oe 157,155 
++ 157,080 
+ 157,153 
e+ 157,211 
++ 157,250 


aeeee 


+. 6,149 | Watch plate, E. Chapin.......... 
.. 157,281 | Water closet apparatus, A. McGilchrist . 
.. 157,230 | Watey wheel, M. E. Washburn...... 


..-. 157,088 § Wihdmill, H. J. Wolcott......... 
157,198 } Window blind, screen. J. P. Clark, Jr. 


seceseee 157,082 
coceeeee 157,115 


+++. 6,146] Wrench, H. D. Rouse...... BSiare'e-ossinie . 
.» 157,145 | Wrench ratchet, J. Bowers.. 


- 157,067 — 
APPLICATIONS FOR EXTENSION. 


+» 157,239 
ae we Applications have been duly filed and arenow pending 
. 187. 162 for the extension of the following letters patent. Hear- 
s ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
81,443.—-FELLY Macu1nz.—C.H. Denison. Feb. 3. 
81,445.—LimE K1Ln.—R. Donaldson. Feb. 3. 
81,502.—CoaL BREAKER.—R. A. Wilder. Feb. 3. 
31,588. WEIGHING APPARATUS.—A. B. Davis. 
81,534.—ScaLE BEam.—A. B. Davis. Feb. 10. 
81,566,-DRYING TUNNELS.—F.H. Smith. Feb. 10. 
81,579.—-CoRN PLANTER.—F. B. Preston. Feb. 10. 


«+ 157,089 mee 
+. 157,205 EXTENSIONS GRANTED. 
« 157,241 | 99,638.—Frre Escare.—E. B. Larcher. 
157,251 | 39,651.-HARVESTER.—S, W. Tyler. 
se ee enone +++ 157,150 | 30,685._SEED DRILL.—H. Moore. 
-. 157,178 | 30,691.—Castina PLowsHares.—F. F. Smith. 
. 157,191 | 30,691.—PLow.—F. F. Smith. 
6,145 | 30,719.—PapEzR FoLpER.—C. Chambers, Jr. 
« 157,169 | 30,745.—CuLTrvaToR.—N.’ Messenger. 


seeeeeee 157,204 


157,284 
++ 157,200 
++ 157,130 
157,119 
+» 157,261 
« 157,129 


Feb. 10. 


6,144 | Raft, life, C. Parker. 157,215 eae 
. 157,138 | Railroad crossing gate, O. Gassett..... we daha waresta 157,123 
. 157,161 | Railroad, elevated, J. M. Hannahs (r).. 6,150 DISCLAIMERS FILED. 


** 1577182) 102,462.—Coox Srove.—J. B. Wilkinson, Troy, N. Y. 

. 157,152 155,534, -DREas Proractor,-H.M.Macdonald,Lowell, Mg, 
we 6,154 ene, 

« 157,201 DESIGNS PATENTED. 


++ 157,100 1,855 to 7,858.—CARPETS.—R. Allan, Yonkers, N. Y. 
« 157,116 


- 157,12 | Rivet, M. Bray............. teeeees 7,859 to 7,862.-CUTLERY.—J.D.Frary,New Britain,Conn. 
. 157,140 | Rolling tron straps, machine for, J. Jensen - 157,181 | 363. -Coox1ne STovE.—G.G.Richmond,Providence,R. I. 
. 157,207 | Roof truss, U. G. Spofford..............0000e - 157,238 | 7, 964.—BorrLz.—S. C. Upham, Philadelphia, Pa. 


« 157,182 7,865 to 7,869. SILVER WaRE.—G. Wilkinson ,Pr’dence,R.I. 
+ 157,134 | 7,970. Wixpow ScREEN.—G. Shatswell, Waukegan, IIl. 
+ 157,186 { 7,971.—InxeTanp CovER.—H. C. Wilcox, W.Meriden, Ct 
- 157,146 7,872.—MONUMENT.—H. C. Borgner, Lebanon, Pa. 

- 157,168 | 7.973 Or@an CasE.—G.E.Carhartet al, Washington,D.C. 
. 157,171 7,874 to 7,876.—_CaRPETS.—F. W. Green, Orange, N. J. 

+ 157,202 7,877 to 7, 884. -CaRPETs.—H. Horan, East Orange, N. J. 
« 157,225 | 7, 985.—ParLoR HEATER.—A. T. Jones, Stamford, Conn. 
«+++ 157,236 | 7,996.—HoT Closet RaN@E.—A. T. Jones, Stamford, Ct. 
+++ 157,087 | 7,887.—Carpet.—L. G. Malkin, New York city. 

.. 157,102 | 7,898. -WriTtnGPaPER.—C. D. Myers et al.,N. Y. city. 
++ 157,159 | 7 89,-Canper.—H. Nordmann, New York city. 

- 157,166 } 7, 990 & 7,891._BuTTons.—H.E. Bostwick, New Miiford,Ct. 
+ 157,192 | 7 999 to 7,901. _EmBROIDERY.—E.Crisand,New Haven,Ct. 
- 157,059 | 7 992, Fork HanpLE.—C. Osborne, N. Attleborough, Ms. 
157,228 71,908. STATUETTE.—T. J. Pairpoint, Providence, R. I. 
157,185 | 7.904, OruoLorH.—C. T. & V. E. Meyer, Bergen, N. J. 


. 157,1% § Sheep shearing devices, E. Chaquette...... 157,156, 157,157 
157,065 | Shutter and window fastener, J. C. Ryckman..... 157,226 
157,217 } Sieve, metallic, C. B. Porter 157,220 TRADE MARKS REGISTERED. 


.. 157,218 | 2,072.—CuEwine Topacco,—Allan é¢ al., Cincinnati, O. 
. 157,078 | 2,073.—Stove PoLisH.—H.A.Bartlett & Co., Phila, Pa. 
157,208 | 2.021.—Stove DaRssine.—B. F. Brown & Co.,Boston, Ms. 


‘$57,068 OT x Ghoke Hara Brag. Now ork oli. 
157,165 | 2,016. Surarixes,—Neumkeag Steam Co., Salem, Mass, 


i 157,249 | 2,077.—Coox STOVE, ETC.—G.G. Richmond,Pr’dence,R.I. 

157,121 | 2:078.—HzALING SALVE.—Stapleton & Co.,Springfield, Ms. 
6,152 2,079.—MEDICINE.—G. Steioft, Cincinnati, O. 

157,128 | 2,080.—PERFUMERY, ETO .—J.&E. Atkinson,London,Eng 

g | 2,081 & 2,082.—CoRrsETS.—L. Coleman & Co. ,Boston, Mass 


« 157,122 | street sweeping machine, R.A. Smith (r)........ . 615 
. 157,07 | Stripping, peeling, and splitting, 8. Kuh........... 157,073 | 2088.—Conser.—Ottenheimer & Co., eee York city. 
- 157,248 | Switch, J. A. Duggan....... © 157.190 | 29084-—SoaP.—Reed & Co., Pittsburgh, Pa. 
157,208 | Table for undertakers, C. B, Simmons 157,239 | 2108 to2,088.—SaLT.—Union Pacific Salt Co.,8.F’cisco,Cal. 
f ,C. B. ~ . 157, 


094 2,089.—ToBacco.—Frishmuth & Co., Philadelphia, Pa. 
2,090.—PrLz Remepy.—C, Mayne, New York city. 
2,091.—Mzpric1nE.—Dr.J.Simms & Son, Wilmington, Del. 
2,092. —PrcKLEs,rTo.—C.G.Summers & Co.,Baltimore,Md. 
2,098. -SALERATUS.—J. M. Taylor, New York city. 
2,0%.—Suaar, ETc.—DeCastro & Donner Co.,N. Y. city. 

| 2,095 to 2 ,097.—W ooLEN Goops.— Wash.Mills,Lawrence, Ms. 
2,098.—G ROCERIES.—N.W.Burchell, Washington, D. C. 


15%, 
.» 157,189 
«+ 157,106 
157,095 
oe 157,246 
157,109 
» 157,111 
++ 157,176 
- 157,071 aus ie ae age 
157,112 SCHEDULE OF PATENT FEES. 
. 157,117 | On each Caveat 
. 157,060 | On each Trade mark 
. 157,178 | On filing each application for a Patent (17 years) 
. 157,210 | On issuing each original Patent. Saale 

.. 157,148 | On appeal to Examiners-in-Chief.... 


. 157,221 | On application for Reissue... 
. 157,229 | On filing a Disclaimer 
. 157,062 | On an application for Design (3) years).. 
. 157,095 | On application for Design (7 years)..... 


39 Fountain Cave, Va., views in 
i Friction brake, Gill's. 
Furnace, Fairbairn’s.. 
Furnace for melting brass, Bush’s 54 
Furnace, safety,ShandandMason’s 50 


Encephalartus altensteinii, the.... 
Engine | and boiler, Hill and Mas- aa5 
BOY Bicvcosecovercdeves assesses ven 
Engine, compound, Davenport’s.. 19 

Engine, horizontal compound, Ha- 


THOT’ S........ cee eee e eens cece ees 210 G 
Engine, portable, Montel & Co.’s. 258 
Engine, portable, the Shapley. 935 Galle, Oak.......... ccc cee ee seen ee ee 82 
Engine, rotary, Myers’..... 303 Gardenia, the lemon-scented...... 359 
Exposition buildings, Chilis/02°1) 103 Gear cutting attachment, Hop- ag 
Glass, crystalization of..... «+ 886 
EF Governor, cut-off, Ord’s Bhp & 
vernors, pendulum. + 389, 
Face piate, sliding, Whlimore’s.. $57 
Palrbdira, Sir Witlara ‘Tgp | Grain, machine for ding, 
i Grenery at Griatol, 9 
Grape . oscil e.. re 21 
> rapplipg tools, Dexte: 
Starting’s ot Gun the new French army.. 358 
Filter, a cheap. "eet -.- %1] Gyroscope, the........ssececcceeee 91 
Fire engine, fosting, Merrywea- : 


Da eT eee 
Fire govertor, automstic, Slade’s 237 
Fioordamp, Davidson's... 24 


Fi catching lent, the... 
Fiving mac: ines proposed,. 


Hammer, air spring, Hotchkiss’... 26 
Hammer, the monster—The_fur- 
nace... . eee 226 
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| 
Hatchet, Wisner’s...........s0eee06 342 U - Battery power, relative....... (26) 879 | Cement for iron vessels....... (11) 


409 E , Fruit trees, cuttings of............ 


86 
Heel trimming machine, Jones’... 230 Battery, the Leclanché (73) 315,(26) 862 : Cement for millstones. (45) 251 + : Fuchsin adulterat ons, detecting 198 
Hoisting machine, Mason’s........ 47 | Underground railway, New York « Battery, thermo-electric........... * 34: Cement, hydraulic... ... 188 Eagle, the bald................ (1) 
Hot springs, the Mammoth, Yel- | _city.—Map of New York. ......4- 307 - Battery, the music stool. .. 102‘ Cement, Sorel’s 86) 267 Earth, action of,on o ganicmatter 
lowstone region............066 . 179. Underground railway, New York ~ Battery, the Smee............ ... 90: Centennial exhibition buildings. ..*827 Earth, anal MBOT: .ccccosses ec cesas < 
Hub, Davis’.........ccececcceee woe e 102 city.x—The beam tunnel open- * Battery, the Stevens ironclad. ..-* 87 Centennial exhibition, the great.. 98 Earth’s gure and:« geologic 
Hyme noc alyx unfuiata, the........ 391 ings and ventilators........ 888, 889: Beacon lights, American..... ...193 Centennial, Great Britain and the 404 changes 
! Underground railway, New York i Bear pitsat Fairmount Park. -.*2% Centennial, prepare for the,....... 160 Earth, sphericity of the (8) 895 *‘ Fulminating mercury... 
I H city.—The beams, joints, and | Beech blight................55 . 356 Centennial, the—The work begun. 151 Ear trumpet, a simple. i 
COUPLINGS... ....... eee eceesseees 339 Beehive, politics in the . 6 Centrifugal force........... {18} 266 . Eating, economy in. ... 22 . Funeral, wil do it after a. 
Ice aud freezing house, Newsham : Underground railway, New York Beer, clarifying....... .. % Centrolinead, the protracting*.... 274 Ebony, artificial..... ... 837: Furnace, a safety.......... 
GE COLS, ons acaeecions cuten@ae ce ne 255° city.—The first pridge.......... 307 Bees and HONEY.........ceseeeeseeee 218 Chain towage on the St. Lawrence*322 Eccentrics, turning. 261 | Furnace for melting brass.. 
Ice creeper, Earle’s...............+ 54 + Underground railway, N. Y. city. Beeswax, bleachi: + (44) 299 _ Chameleons -» 59. Eccentric, to find t' ; Furnaces, their constructio 
Ice-making process, Newsham’s.. 54 | The greatarch near 96th st . . 402. Bell metal............. . (81) 368 . Chamois leather, washing. 91 an 299 } management 
Independengia, launch of the fri- Underground railway, New York : Bell, Mr. I. Lowthian 373 . Charcoal, animal. 202 Eclipse of April 16, solar. 15. Furs, artificial. . 
Bate........0.. ‘ city.—Themasonrytunnelsand | Bells, mending crack 244 ' Charcoal, bone.. 85 Education, a good.. 40 : 
Iris susiana, the. a . 824 ventilating shafts............... 871° Belt lacings 401 ' Charcoal, oxydiz: 232 . Education, practical. 53° G 
Tron castings, weak points in. . 227 | Underground railway, New York ! Belts, lacing *357 ° Chasers* .. ..........006 21 Education, the scien . 247 
Tronclad battery, the Stevens..... 87 city.—The profile.. ....- . .. 808° Belts, rawhi 149: Chassepot ifle, as alter: 136 . Eifort,a first.. . 84- Galvanized iron, frosted. (66) 347 
Universal jolnts in screw sha: . 340: Belts, speed of, 4) 267: Chemical centennial, the 50 ' Eggs, preservin: ) 219 . Gardenia, the lemon-sce * 
J Urea, instrument for estimatin ‘ Belt water. j Chemistry, the study of. 342 Eges, the deconip . 216 | Garden, the indoor.. 
Russell & West’s . +. 258. tion... ..* 99. Chickens, predatory. . 18 Elbows in pipes, making | 238 | Gas burner, self—ligiy 
Jack, hydraulic, Biddle’s . 8425 Bending g 27° UbiHan exposition, th 103 Electrical countries. 389 . Gases, expansion Of,,. 
Jack, wagon, Rowland’s.. . 198! Vv Bending timber 26, Chiming machine, new Electrical gas jighti - Gases in the coagulat 
l Bending tubes. 156 \ Chine and fies ware. : Electrical machine. ! DIOOd........006 
L j Vacuum, procuring a . 5 , Benefactor, a 5; China making in Dreade: Electrical Society, ‘ Gas forfuel, natur: 
+ Vase for fowering malay 59 - Benzoic acid.......... .. 85, China, the population of. Electric amalgam... ak ! Gas forpuddling, nai 
Lacing belts, McCoy’s method.... 857 | Vents, the transit of . 14 ; Bessemer, launch of the........... 279 : Chinese, the, and the sewing ma- : Electric condition of flame. .-- 19 ' Gas light, prices of.... 
Laird, John, the late. . 343 | Vessels, raising sunken, Bessemer saloon, predicted failure : (0100 or 07 +Electric discharges, charac ter of.. 341‘ Gas mains, sheet irqn. 
Latch, locking, Fols: . 150 butt’s blest do baeee : of the.... 291 : Chip, an ancient .- 274 Electricity, battery and coil....(11) 395 | Gas pipes fatal to trees. . 
Lantern, Lordon’s.... . 198 | Victoria regia water lily, the . 268 . Bicycle, the .. 866 Chipping ............. .*133 Electricity, battery and frictional . Gas refuse, effect on fish. 
Lathe, combination, the Strange ‘ Billion, a..... .. 138 - Chloral for headache. 85 (2) 187 - Gas regulator..............5- 
Company’s.... .. wee 127 Ww | Birds, educated. .. 851 - Chloral hydrate............. 91 Electricity by mechanical action.. 31 Gas, removing ammonia from . M1 
Lifeboats............ . 195! Birds, the flight of. -... 216 ; Chlorates, pulverizing the. . 81. Electricity, generating positive... 341 « 809 
Life, geological records of........ 228 | Wagon dumping, Smith’s....-. 118: Black for gun barrel . (60) 203 : Chloride of copper......... (2) 881 . Electricity in a boiler.......... (8) 362 
Lighter, non-explosive self, Muk Water belt tor transmitting mo- Black heads, to remove (80) 251 - Chloroform dangers.... .... 805 | Electricity, new theory of......... 274 
ler’s 242 * tion, Robertson’s we- ase 99: Blacking......... .... 189 Chocolate as a beverage. . .. 841 Electricity, toothache cured by... 121 
Lights for greenhouses. ‘5 | Water wheel, current, McCarty’s. 223 : Blacking, boot. .. (45) 283 | Cholera gud its treatment.......... 64° Electricity, vaporizing metals by 120 - 
Lock, Moat’s............ 294 | Water wheel governor, standard, . Blackleading of iron, +. 41, Chord, the length of a, tofind..... 139 Electricity, wood-cutting by. 393 Gear cutting attachment for lathes* 63 
Locomotive, double bogie,Mason’s 215 Snow’s.... .. 182 : Black on German silver. 8) 283: Chromic acid on textile materials, 257 - Electric fight, cost of.. 22) 379 - Geese andganders...........sseseee 117 
Locusts destroying agrain field... 119 | Water wheel, the Blackstone and ; Black paint for boilers. 19) B79; Cider ......ccccceeese cence eeeeeeeeee 293 ; Electric iight, effects of. . 4° Gelatin in coffee... +» (1) 363 
Elmer a aiésoubeaee « 194 H Blades, forging sword.. .. 185 ' Cider, preserving............. +, 11° Electric railway whistles. : Gelatin, making................ (9) 187 
M . Whitworth, Sir Joseph Z : 383 , Blades, tempering sword. 185 . Cincinnati industrial expositio - Gem stones, manufacture of....... 49 
: Wire tramway at Aalsund,Norway, ; Blasting accidents, causes of. . 264 Cistern, building a............. Geographical evngress, interna- 
Market at Florence, Italy.......... 83 = Carrington’s ....... Sisdics ooatee 370 | Bleaching ivory and bones... -. 49+ Cistern for soft water. sates 
Mechanical movement, Frese’s... 6° ? Blinder, NOTSe.............eeeeeeeee *858 Cisterns, water in.... 
can, Gaines’........... . 842 Y Blood coloring matter free from ‘ Cities, dead......... 
Milk cooling can, Fluke’s... oe 2 ‘ .. 389 Citron, preserved 
Milling mac sine, the Tenite (e) ons 271 Yacht, steam, Khédive of Egypt’s 281 : Bloodless surgery : i ‘é t City a mode iiecdivs os'asfee 
olding castings, machine for, Yuccas, a group of ............ ... 391 ! Blood, the transfusion 0: ’ 1 one man, a, 
Eames & Co.’s.. wee 289 ¢ oe Shoe ; Blow-off, surface.. 1 3310 | Clamp, adjustable. vss. 
Moss, long. wee 268 - —— * Bluing gun work 


see. 123° Clamp, improved floor..... 


} Clay water, suspension of. 


N Clay, porcelain.................(oi) 267 | Emery wheels, turning... 
MISCELLANY. Cloth, saving from rot......... (28) 250 " Employers, the truc course for. 
Hall, Lowencohn’s.. « 403 ° Coal and iron products of the world 869 . Enamel of the teeth....... 
Needle, Gaillard’s.. 


» Rl aw peonedad haa ctam (#\ vafor 1 BOller EXPlOSION........cssseccecees Coal DTICKS. 00... . cece ec ee eee eee 41) 
vr Figures preceded bya star (*) refer : , 
Normal school, New York city.... 387 s a inastra ted’ articles. Boller explosion near Geddes,N. Yt 5; Coal, burning slack red 
oO ! A 
Orchid, the ansectochilus.......... 


82 | acoustics of public buildings (63) 25 


fi 369 | Coal, Pictou 
Adulterations, undetectable....... 180 ‘ I » Pictou.......... 
P Ady ertisement, magic of an....... 41 Bollerinspection and insura! I Coals pies of, and ah 
Aor lal SCPE Ws tne a 290 . Boilers at the Fai * Cock metal..........0.c006 


Pete ert recta Maer ties 278 | Aged, hygienic treatment of the.: Si; Boilers, novel impr 
‘aint rt m ees. . 
Palm, the jubsea spectabilis. 5° Boilers, unequal pressure in 


Paper burnishing machine, Alau- és a i ponerse openers 


Cockroaches, to get rid of. 
. Cold applic tions to the neck.. 
Cold weath r, causes of sudden.. 
> Colored races, skins of. 
Colored rocket stars, . 


219 
379 


113 
363 


- Glue, marine.. 
96: Glue, strong... 
Fagine, retary...... ‘ Glue, waterpro: 
40 - &ngines and boflers. . Gluing veneers 
: Engines at the Fair. : Glycerin, animal. 
Engines, compound - Gold fo New He: 
Engines, compound * Gold region, our new 


Combustion of cha: Engine, small boat...... : Gong metal, the Chi: 294 
Bolckow, Mr. H. neous... Engine, small printing p Governor, cut-off. 86 
Bone black... * Combustien : Engines, performance of smal i Grafts, cutting and 8) 354 
‘ Bone black, art . 291: Comet, another new. Engines, portable and stationary. 4 Grain elevator, a gigantic. 149 
: Bones, a case of fragile. 226 ; Cometary retrospect, a 32 ; Engines, reports on small..... * 273 ' Grain, unloading, machine for *111 
Bonesas manure........ . 1%: Comet, Coggia’s........ .. 231 . Engines, rotative vs. rotary. Granary at Bijetoi, England... ay) 
Bones, @ woman without . 176 - Comets, new theory of. . 117. Engines, small steam........ Grapnel, &@ RCW...........066 *214 
344 | Boots, cork soled...... *326 - Comet, spectrum of the .. 20: Engine,steam, compound Grappling tools... a* 6 
‘ Boots, old.... . 246 | Comet, thenew........... 2, 121: Engines, steam, gain by use * Grasshoppers, to Kil. ow... eee 87 
Boots, Wet. ....s+..sseeeeees 306! Compass, the gravitation.......... *19! condensers........ esas, ca’ 56 : Grease on clothes, etc........ (46) 815 
2 | ‘Alcohol easks. lini Bouquets from field and garden...*135 ' Compressed air as a street car mo- ; Engine, tne Myers rotary. : Great Eastern, dimensions of the 
2 | acon Cents ee : ‘91 | Boxer, the South American. ...... 277 COR. vnses Seca cteetsssccsaeaceccrs 278 Engine, threé-cylinder. : ~ (%). 846 
; eoher fi 4 a sass tt . Brain wounds, curious effects of.. 372 Compressed air machinery........ Engraving on copper... 257 | Greenhouses, lights for...........+ #275 
376 | ‘Alcohol’ iawine OTCE, Brake, new friction “340. Goncreta ‘ential iki ° 306 fafomological a “i! Pa 356 : Grinding swords... aie a8 
; csi 4a incre bie bi5'o.0 0 Takes, Car............ . 34 oncrete asa building material... esus, explorations in. - - Grindstone spindles. 
Planing and molding machine 406 | alcohol in wines, patimating. « «3 245 | Brake, the Henderson. : 120 : Condensor, Korting's. sdeckte .......89: Equine mechanies........ + 2: Grindstones. wear of. {1 340 
Planing machine, vertica 3 163 | cor ol, ang relation to physical 320 | Brake, the hydraulle eee . 817 Connecting rods, fitting........... *164: Erysipelas...........see0ee 40 : Guano, the origin of...............+ 860 
Plants’ curious 39 | 1 Sholsel cidtrie ethers -++ $4) | Brake, the Westinghouse. «22: Conservatory atSundridge, Eng.. *71  Erysipelas, treatment of. , Gulf stream, the. ........... (21) 409 
Platinum, melti : Alcohols into nitr’ co ethers <4) 035 * Brasses, fitting........... ..7190 Cooling air, methods of °. #23 “Etching on glass.......... : Gum arabic mucilage, preserving. 291 
thod.” 34! Alcohol, the strengt 0 @ 333 . Bread, gases from’... (QD 409: Codperation............000+ Ether .......ceceeeeeeee . 216+ Gun, an elghty-tun. ........... 1h, 878 
Plows, steam, ne’ gag , Aidehyce ammonia. .. » $35 | Breathing through the mouth. .... 804 - Codperation in Great’ Britafn : Fther, preparation of. -» 54: Gun cotton, a'slow.... (8) 282 
Potate ooversr, Wal 907; Aleutian islands, the 333 | Brick preas,improved....... seve +199 | Copaiba in CPOUD........ceee a Etng, eraption of....... 121% | Gun cotton’, compressed . 88 
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APN 1] DIES oe Hie ses Riso 


complete OUTFITS for Clothing Sten- 
cils and Key Checka, with which young men are making 
from $5 ta fe gay, Send for Catalogue andsampies to 
S. M. SPENCER, i!? Hanover St., Boston, Mass. 


BLAKES steam PUMPS 


FOR EVERY POSSIBLE DUTY 


SEO. BLAKE MFG C0.79881 LIBERTY STNY. 
CAUSEWAY & FRIEND STS. BOSTON, 


50 CANAL ST, CHICACO, 
SEND FOR VANSTRALED CATALOGUE. 


CHEMIST, ANALYTICAL ECL 
CUMMEMCIAS assayr and receipts.2 specialty. Corres- 
pondence solicited. J. CRECSE, 5? Maiden Lane, NX. ¥ 


EASE 
HAMPTON 


VALLEY 
MAGIMNE 
CO. 


STEAM PUMP 


NEW YORK STORE, 45 CORTLANDT S7T. 


Ladies at Home 


And Men who have other business, wanted as agents. 
Novel plans, pleasant work, Goop Pay. Send 8-cent 
stamp, or particulars. THE GRAPHIC CoMPANY, 3941 
Park Place, New York. 


MAGNETS—Pernianent Steel Magnets 


of any form or size, made to order by F. C. BEACH 
& CO., 23 Broadway, New York. Makers of the cele- 
brated Tom Thumb and Miniature Telegraph Instru- 
ments. 


PRETABLE STEAM ENGINES, COMBIN- 
ing the naximum of efficiency. durability and ceon- 
omy, With the infalinum ef weightaud price. They are 
widely and favorably known, more than 1,000 being to 
use. All warranted satisfactory or no sale, Dexeriptive 
clycalary 4cnt OR agplication. Address 

TUR J.C. HOADLEY CO., Lawrence, Mass. 


SHINGLE & BARREL MACHINERY. 
EVART'S IMP, HEADING AND SHINGLE SAW, 
STAVE CUTTERS, JGINTERS, EQUALIZEKs, AND 
HEADING TURNERS. 
BAILEY GAUGE LATHE—For turning all kinds han- 
dies and Cabinet work, Simplest and best in use. We 
Wantiaery, Sten Sngines, © 
Mac. Steam Engines, &c. 3 AS 
we T. R. BAILEY & VAIL, Lockport, X, ¥ 


NOLES of Improved Styles for making 


SHINGLES HEADING, AND STAVES. 


Sole makers of the well known IMPROVED Law’s PaTENT 


SHINGLE AND HEADING SAWING MacHINE. For circulars, 
address TREVOR & CO., Lockport, N. Y. 

ICHARDSON, MERIAM & CO., 

Manufacturers of the latest improved Patent Daniels’ 
and Woodworth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortising , Boring, Shaping, Vertical 
and Circular Re-sawing Machi nes, Saw Mills, Saw Arbors, 
Scroll Saws, Railway, Cut-off, and Rip-saw Machines, 
Spoke and Wood Turning Lathes, and various other kinds 
of Wood- working Machinery. Catalogues and price lists 
sent on application. Manufactory, Worcester, Mass. 
Warehouse, 107 Liberty Street, New York. 


RON BRIDGES—CLaARKE, REEVES & CO., 
PHCENIXVILLE BRIDGE WORKS. Office, 410 Wal- 


nut Street, Philadelphia, Pa. 
Specialties—Accurate ‘Workmanshi —Pheenix columns— 
Illustrated 


Use of double refined iron. No welds. 
the premises, from ore to finished bridges. 
Album mailed on rece ipt of 75 cents, 


DVERTISERS! Send twenty-five cents to GEO. P. 
ROWELL & CO., 41 Park Row, New York, for their 
Pamphiet of one hundred pages, contalpiog sts of 8,120 


| newspapers, and eatimetes showing cost of advertising, 


A Fry 
D 
ScREW CHASERS. 
One pair of Chasers sent free to an 
10, 12, 14, 16, 18, 20, 22, 24 


+ 26, 28, 80, 32 
in. Drill Gauge, indispensable to all who 
sent free hy mail for €1.5, Price List of Small Tools free. 


DRILL GavGE. 


address for 75c. 
}, 40, 48threads to 


GENUINE TURKEY OIL STONE. Also, ARKAN- ; per Minute, Heat 


SAS AND WASHITA OIL STONE, 
BOYD & CH 


ANKRUPT’S SALE OF HORIZONTAL 


and Vertical Steam Engines, Also new and second- 
aud Machinist’s Tools. Send for circular at 
THE YALE IRON WORKS, New ilaven, Conn. 


like amount of workas 3 
Water Street, New York. 


SAW THAT I8 A SAW,—Self-Feeding, 
cuts 3inch plank same ease as 1 inch. 1 man do 
men. L. B. COXE & CO., 19% 


HILLS, 51 Courtlandt St., New York. 


A WEEK to Male and Female Agents, in their 
locality. Costs NOTHING to try it. Particulars 
FREE. P. 0. VICKERY & CO., Augusta, Me. 


Todd & Rafferty MachineCo. 


MANUFACTURERS OF 

The celebrated Greene Variable Cut-Off Engine; Lowe 8 
Patent Tubular and Flue Boilers; Plain Slide Valve Sta- 
ugla¢s. Boilers of all 
inds. Steam Pumps, Mill Gearing, Shafting, &c,, Silk, 
‘ow Oakum, Bagging. Rope, Flax,and iem: Machinery 
Agents for the New Haven Manufacturing Co.’s Machin- 
st’s Tools; for Judson’s Governors and 
Sturtevant Blowers; and _ Differential Pulley-Blocks, 

OOMS, 10 BARCLAY ST., NEW YORK 
WORKS PATERSON, NEW JERSEY. 


| Important to the Trade. 


i. A cheap Mucilage, suitable for pasting Labels on 
Glass, Tin Cans, Wood, fron and Stone. 
2. The Soluble Glass Liquid and Jelly for Soap, Ce- 


ment, Artificial] Stone, Paint and Fireproof Wood- 

8, Hydrofluoric and White Acids, for Etching. 

| Nickel-Pisting Materials, Salta, Anodes, Rouge. 

5. Glasu Manufacturers, Ariicles, Arsenic, Mangsoese 
highest strength, Zaffre, Oxides of Cobait, Cranium, 

6. Marble Putty, Felepar, Fiuorgpar, finest Slex, Cry- 
oilte, Talc, Asbestes, Bick Lead, al! rare Chemicals. 
% Steel Makera’ Ingrediente- 


os Portrem & Mangancac. 
L. FEUCHTW ANGER & CO.. 
1h YORK, : 


FULTON ST., NEW 


@ Iron Workyy 


| ¥ 
15 years Con. WHITE and CENTRE STs., N.Y. For any- 


1 
i 
q 


1 
4 
| 


ATANTED, IMMEDIATELY—A Bolt : 
t 
i 


t chines may be seen. 
: Iron Co., 


. Safety 
use Twist Drills, , 


- Oscillating Engines, 


SE, N. Y., Manufacturers. — 
j All Light, Simple, Durable, and Economicai. 
0 


Stop-Valves; : 


TRADE ENGINE. 


—o— 


of Cast Steel. 


valve corrected to give the high- 
est _attainable results. 
Warranted superior 
semi - portable 
market. 
Send for Price List and Cir- 
cular, 
HERRMAN & HERCHEL- 


RODE M’F’G. Co., 
Dayton, Ohio. 


to any 


‘Amateur Workers in 


FANCY WOOD 


j 

Can be supplied with the following HARD and RARE 
WOODS: P ancd ready for use, in 1-8, 3-16, 1-4, 3-8 in. and 
upward: Cash to accompany orders. 
wood, folly, Walnut, Mahogany, Ebony, 
; Cedar, Bird's-eye Maple, &c. 
\ 


G. W. Read & Co., 


186 to 200 Lewis St., foot 5th & 6thSts., E. R., N.Y. 
(> Orders by mail will have prompt and careful atten- 
tion. Enclose stamp for Catalogue and Price-List. 


UR COVERING FOR BOILERS AND 
PIPES saves Twenty ber Cent in Fuel. 
OUR FELT, CEMENT, AND PAINT FOR 
ROOFS is the best inthe market. 


Asbestos Feiting Co. 
316--322 Front St., N.Y. 
TURBINE 


Rosewood, Satin- 
Red and White 


More than four times as 
many of James Leffel’s Im- 
proved Double Turbine Wa- 
ter Wheels in operation than 
any other kind. 


96 inches diameter, under 
heads from 1 to 240 feet. 
s Successful for every pur- 
7 pose. Large new pamphlet, 


j ch the finest ever published, 
ame | Es 


Ey 

over 30 fine itas rations, 

sent free to parties inter- 

” ested in water power. 

. JAMES LEFFEL & CO. 
Springfield, Ohio, & 109 Lib- 
erty St., New York City. . 


containing 160 es and 


Corrugated Iron, 


Tron Buildings, Rootg, Shutters, &e. 
MUSELY § N BRIDGE & ROOF CO., 
Send for Circulars. Office 5 Dey St., New York. 


SHIPE’S PATENT PLANE GUIDE. 
Tadiapensabie to alt ux ng the Pine. 
More than twice the amount of beyel- 

jug OF aquaring van be done, by the afd 

of this device, than without it, sud dene 
more accurately & with teas experience. 
It can be attached to any plane, wood 
or fron, and adjuated to any desired an- 
gle in a moment's time, by a Beale fa de- 


| grees ae erce Lag 


. from 25° to 90°. 
Qne guide sent to any address for $8. A very liberal. dis- 
and the trade, Territory for 


tte canvassing ugent 
-Rale by State or Cownty. For Darticausrs, i 


- aire of $¥un, 
&, Faas, Minerya, O., owner of Ohlo and Pennaylvania. 


J. W. Vogieso: Minerva, O., owner of nots. M.M, 
Shipe, Detroit, Mich., owner of Michigaa and Wisconuis, 
C. G. Young, Atlanta, Ga., owner of Georgia. Parties 


from other territory, adress the patentee 
os, SHIPES 


Minerva, Stark Con Ohta. 


SMALL MILLED MACHINE SCREWS made 
to order. Samples and price list sent free. 7 
CURTIS M'F'a Co., Brattleboro, Vt. 


M OULDS, for Fruit Jars, Lamps, 
Ink Stands, etc., made by H. BROOKE, 


( } LASS 
Bottles, 
tinfjag new in glass, you Will require a mould (or die). 


PARTICULAR ATTENTION paid to MOULDS for IN- 
YENTORS, Send model or drawing ; inclose stamp. 


AGENTS WANTED. 


> Men or women. $34 a week. Proof 
Mm furnished. Business pleasantand honor- 
¥, able with no risks. A 16 page circular 
andValuable Samples free. GA postal- 
card on which to send your address 
“3 costs but one cent Write at once to 
F. M REED, 87x st., NEW YORK. 


rang 


Rivet Machine—also a Nut Machine. Must have 
the latest improvements and be in thorough working or- 
der. Answer by letter, stating price, and where the ma- 

i. M. ROBERTS, Secretary Moisic 
ntreal, Canada. 


Andrews’ Patents. 


' Noiseless, Friction Grooved, or Geared Hoist- } 


ers, suited to every want. : 7 
Store Elevators. Prevent Accident, it 


Belt, and Engine Break. 
Boilers. : 
Single, 1-2 to 
00-Horse power. 


#00 to, 100,000 Gallons ! 
'umps in the World, pass . 
ud, Sand, Gravel, Coal, Grain, etc., with- ; 
out injury. i 


Rope, 
Smoke-Burning_ Safet 
ouble and 


Centrifugel Puiops, 


? Send for Circulars, 
WM. D. ANDREWS & BRO, 
: 414 Water Street, New York. 


MACHINERY. 


:IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 


Cold Rolled Shafting. 


HANGERS, PULLEYS, COUPLINGS, BELTING, &c 
&c. Send for Illustrated Catalogue and Price List. 
GEORGE PLACE & CO., 
121 Chambers & 103 Reade Sts., N. Y. City 


Planing & Matching, 


Moulding, Ke-sawiug and Tenoning Machines. Scroll 
Saws aud General Wood-Working Machinery. 
JOHN B. SCHENCK’S SONS i Mattcawan, N, Y, 

Send for Catalogue. (its Liberty st,, N.Y. City. 


W At home, male or female, $35 per 
or. week, day and evening. NoCapital. 
for a 


We send valuable package o1 
goods by mail, free. Address with ten 
cent return stamp, M. Youne, 173 Greenwich St., N. Y. 
NJEW & IMPROVED PATTERNS.—MACHINISTS’ 
TOOLS—all sizes—at low Briggs. - 
E. GOULD, 97 te 113 N. 5. 8. R, Ave., Newark, Nu. 


° 20 per day at home. Terms free, Address 
$ 5 & $ GEO. STINSON & Co, Portland, Me. 
Yearly to Agents. 54 new articles and 
$2400 the best Family Paper in Amcrica, with 
two $5QChromos. Family Joarnal, 300 Br’way, N. Y. 


© 1874 SCIENTIFIC AMERICAN, INC. 


Every Engine indicated, and | 


mgine in the! 


Water Wheels. |$10 to $1000 


24 sizes : 
made, ranging from 5X to ; 


hard times. 


‘or $1.25 at the office of this 
inscription, ‘* 
 cessary for every one 


PATENT 
Planing & Matching | 


and Moidiag Machines, Gray and Wood’s Planers, 


Noiseless in operation—Perfect a ie - 
in workmanship—all light parts oiling Bay bon ; and other wood- working machinery. 


’S MACHINE CO., }91 Liberty St., N. Y. 
Send for Circulars, etc. ¢ 67 Sudbury St., Boston. 


A MATECRS' FOoT & ENGINE LATHES. 
f Highest award at Franklin Institute Semi-Centen- 
nial Exhibition. Send for circulars. P. E. CHASE, No 
‘7 Alling Sireet, Newark, N. J, 


OR SALE—At Half Price—A Denmead 
Disintegrating Mill; has been used only as atrial, and 
is as good as new. Apply to 
READING & HUNT, Wilkesbarre, Pa. 


LUDLOW VALV&¢ 


(i 
FRED. STONE & CO., 8 Park Place, New York 


EAGLE FOOT LATHES, 


Small Engine Lathes, Hand Planers for 
metal—Slide Rests, Circular and Foot 
Scroll Saws—all of the neatest design and 
superior finish. Our catalogues describes 
every tool necessary to fit out the Artizan 
or Amateur, as well as the Boys for the 


Holidays. 

WM. L. CHASE & CO., 

95 & 97% Liberty St., New York 

MACHIN ER Send for Circular. Cuas.PLACE 

5 & CO., 60 Vesey St., New York. 

Niagara Steam Pump. 
CHAS. B. HARDICK, 


23 Adams St., Brooklyn, N. Y 


For the Best and Cheap- 
est address THE ='t'liES 
& PARKER PRESS CO., 
MIDDLETOWN, CONN. 


: 
I 
t 
! 


NEW & SECOND-HAND. 


UNCHING 
DROP PRESSES. 


invested in Stocks and Gold pays 
200 per cent a month. Send for 
TUMBRINGE & Co., Bankers, 2 Wall St., N,Y 


particulars. 


¥ 


; IRON f 
: BEAMS & GIRDERS 
| (‘HE Union ‘Iron*Mills, Pittsburgh, Pa. 


The attention of Engineers anu Aichitcets is called 
to our im, :oved Wrought-[ron Bens and Girders (pat- 
tented), in which the co:njound welds between the stem 
and flanges, Which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can’ be 
Qbia.u.ed elsewhere. For descriptive lithograph address 
Carnegie, Kloman & Co., Union Iron Mills, Pittsburgh »Pa. 


ATENT ror SALE—THE Ciimax BorLeR 
. COMPOSITION and Patent Paint, for removing and 
preventing incrustation, however thick, in Steam Boilers 
of every description. Has been thoroughly tried and tested 
by the largest Steam users in England. ‘The paint is re 
markably cheap, and will ajone keep Boilers, &c., free for 
6months or more. Patent right for America to be sold 
Full particulars, apply to the Works, 109 Victoria St. 


Birkenhead, Englani 
new, staple as flour. Samplesfree. C.M. 


op) 
S50c$ N LININGTON & BRO., N. Yor Chicago. 


ARTNER WANTED.—An ingenious Ma- 
chiiist with $5,000, and capable of taking charge of 
a light manufacturing ‘business, can secure a protitable 
interest ine an old established House, doing a large trade 
throughout the country. didresy Box 659, Baltimore, Md. 


Free to Sewing Machine Agents. : 


The Wilson Reflector—An Ilustrated Sewing Ma- 
chine Journal, published monthly, devoted to the interest 
of Sewing Machines, and everything manufactured by 
Sewing Machines, Literature and General News. Eight 
pages and forty columns of choice miscellany and reading 
matter. WILSON SEWING MACHINE CO., PUBLISHERS. 
Subscription price FIFTEEN CENTS per_annum, with an 
elegant chromo tree, postage prepaid, FREE TO AGENTS 
and DEALERS in KeWwinG MacHixes aud ATTACHMENTS, 

Address, WILSON’S REFLECTOR, 
CLEVELAND, OHIO, U.S. A. 


&@ week and expenses to all. ‘Articles 


erally, Specialties, Woodworth Planers and Rich: 
ardson s Patent Improved Tenon Machines. 
Central, corner Union St., Worcester, Mass. 


WITHERBY RUGG & RICHARDSON 
PATENT 


OLD ROLLED 


SHAFTING. 


The fact that this Shafting has 75 per cent greader 
strength, a finer finish. ad js truer te gage, than any 
Other in use, renders it andoubredly [be most economical, 
Weare also the sole manufacturers of the CELEBRATED 
CoLuLins’ PaT. COUPLING, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 


Try Street, 2nd and 8rd Avenues, Pittsburgh, Pa 
(@ Stocks of this Shafting in store and for sale by 


FULLER, DANA, & FITZ, Boston, Mass. 
GEO, PLACE & oO., 12i Chambers street, N. Y. 
PIERCE & WHALING, Milwaukee, Wis. 


OTIS SAFETY HOISTING 


Machinery. 
No. 348 BROADWAY, NEW YORK. 
| Prize Picture sent free ! An 


OTIS, BROS. & CO., 
The Toll-Gate * ingenious 50 objects 


em ! 
to fad! Address, with stamp, E, Cc. ABBEY, Buffulo, X.Y 


JQIRST CLASS STATIONARY ENGINES 


—all sizes—Cast Steel Cyliuders, Rods and Straps 
Finest Vertical and Portable Engines. 5 to 23 H.P. Ad- 
dress BLOOMING TON IRON WORKS, Bluomingten. It 


AVE YOUR BOILERS, SAVE FUEL, 
and increase Steaming capacity of your Boilers. 

Use Thomas’s Fluid Tannate of Soda to remove Scale. 
{tis'in Barrels 500 lb., 4% Bbls. 250 Ib.,34 Bbls. 125 lb. price 
10 cents per lb., lesa than one third price of other prepa- 
rations, and Superior to all others. Single apulita- 
tions have removed bushels of Scales. It saves 2 times 
its cost in Fuel, and 20 times its cost in Repairs of Boil- 


“ers, and gives Boiler its full steaming capacity, 
~ which no 


nerusted Boiler can have. It has been thor- 
oughly proven in hundreds of Boilers. Address orders to 
N. SPENCER THOMAS, Elmira, N. Y. 


E COUNT’S PATENT LATHE DOGS, 


both Steel and Iron; Ironand Steel Clamps, Expand- 
ing Mandrels, &c. Sold at wholesale prices during the 
Send for Illustrated List to 
Cc. W. LE COUNT, 
South Norwalk, Conn. 


PERFECT 
LE. 


NEWSPAPER FI 
reserving Hewapapers 


:0:—— 
The Koch Patent File, for 
magazines, and pamphlets, has been recently improved 
and price reduced, Subscribers to the SCIENTIFIC AME- 
RICAN can be supplied for the low price of'$1.50 by mail, 
Re er. Leavy board sides ; 
SCIENTIFIC AMERICAN,’ ingilt, Ne- 
who wishes to preserve the paper, 


MUNN & CO,, 


Publishers “ScrenTIFIC AMERICAN,” 


Address 


Scientific 


Aievican, 


Tmproved Foot Lathes, | 


——— Aiverfigements. 


at ds, ea | 


EY small Engine Lathes, Small Gear ! 

Back Page - = == = = = $1.00 alin d Pianera for metal, Ball 
Inside Page = = = = = = = 33 cents fae. | Turning Machines, Slide Rests ‘Poot 
Engravings may head advertisements at the same rate croll Saws for light and heavy | 


per line, by measurement, as the letter press. Ad- +2 . CG 
vertisements must be recetved at publication office as best. Many reader 


- Catalogues free. IN, Laconia, N H 
early ag Friday morning to appear in neat issue. Just the articles for A tieeneoe acencs : 


MORRIS, TASKER & CO., 


PASCAL IRON WORKS, PHILADELPHIA, 
TASKER IRON WORKS, NEWCASTLE, DELAWARE, 


FIFTH ana ee ER § STREETS. PHITADELE RIA. 


‘0.15 GOLD STREE RH, 
NMG. % OLIVER STREET BOSTON. 


IF FICE. 
Geetoe and WAREHOUSE: 
an 
Manufacturers of Wrought Tron Weided Tubes, ‘giain nm, galvanized, and ‘rubber coated, for gas, steam and water 
Lap- Welded Charcoal Iron Boiler Tubes, Oil- Well ‘abing and Casing, Gas and Steam Fittings, Brass Valves an 
Cocks, Gas and Steam Fitters’ Teols, Cast Iron Gas and Water Hipe A Street Lamp Posts and Lanterns, Improved Coal 
Gas Apparatus, Improved Sugar Machinery, &c. We would call the 


Kspecial Attention to our Patent Vileanized Rubber-coated Tube, 


THOMAS T. TASKER, JR. STEPHEN P. M. TASKER. 


REYNOLDS & CO. 


MANUFACTURE 


‘Screws & Bolts 


For Machinery o of every variety. 
Lo 
Bridge and Roof Bolts. 


Address J ibagens 4A ROEBLING'S SONS, Manufactur- 


, STEEL & IRON SET SCREWS ere, Arent on, = i + OF ie Liberty | Se 2 ‘ew ork. 
clalty. Also, Small Articles eels an ¢ for conveying : 
for Patentecs, in great numbers, at Send for Circular. 
No. 145 East St., New Haven, Conn. DAMPER axp LEVER 
REGULATORS B E Ss T GAGE COCKS. 


N PLANERS, 


ENGINE .ON DRIL! Send for Price List. 


LS,&c. 
NEW HAVEN MANURACT TRING CO., 
aseey Conn. 


MURRILL & KEIZER, 44 Holliday St., Balt. 


te 


Do Your Own Printing 


xeelsi lor Press for carda, labels, ee 
able $9 etc. Largersizes forJarge work. 
Business Men do their printing and 
advertising, save money and Increase 


trade. Amateur Printing, delight 
fulpastime for spa e hours. OYS 


have greatfun and make money fast 
atprinting, Send twostamps for full 


Printing, a 


. «Ss ADDRESS? RP. s jogme presses type etc, tothe Mfrs 
F é ie oe Tess@* KELSEY & CO. Meriden, Conn. 
HY .Beeam Engine Ce. 
98 Chambers St. Working Models 
And Experimental ppieching Metal or Wood, made to 
Naw Your order by WERNER, a Center | st., N. Y. 


oo “GOLD PREMIUM “and First PRIZE SILVER “MEDAL, to 
the HEBT CIRCULAR SAW, at the Great National Industrial Exposition, held 
at Cincinnati, 1874,"after two separate contests, occupying six days. Also, the FIRST 


PREMIUM SILVER MEDAL for the BEST CROSS-CUT SAWS was 
awarded to 


SAWS 
wii 


EMERSON, FORD: & CO., 
SA WS BEAVER FALLS,PA. 


i" Bend for PRICE LIST of their DAMASCUS TEMPERED SAWS, sed Circular containin full particu- 
lane of the Ereat contest. 


: 


PERKINS. 


THE JOHN HARDICK 


‘NIAGARA SPEAM PUMP, 


98 to $1 Pearl St. Brooklyn; N.Y. 
Manufactured solely by 


Hubbard & Aller. 
: ENGINES AND BOILERS, 
Pulleys, Shafting and Hangers 


“SGPNTIFLE 


i} PARK ROW, 
ILLUS" A AVTIONS EVs 
DESIGNING DKAWLING, ALVI) HINGHAVING 


ANNATE OF SODA 


, Roane & : 


oe 
‘ 


N 


‘ 


rf irene AR} PREVENTIVE,--Jo8, G 
a Specialty. Co., Madison, Ind. Agencies; BR. ‘H, Lee, Titusville Pe.;: 
wens, Lane & Dyer Machine Co. Bi. Louis, Ma. 

NOYE’S man & Burrell, Uttle Falis,N. ¥.; Warden, Mebetiang | 
' & Co, Cincinnatt, are iH. : Harrison, Nashville, Dudies | 

Mill Purnis Works | 222. © Heenerile, Ls ee ee 

Coleman, Reon, Gricens La. +i ley & Co., 41 St. Pa 
are the largest ip in the United States, They make Burr | St., ‘Pincre, Md, ;Babeocs & Wileox,shCoreiaudt Be aN. ie 

Milletongs, F ‘ackere, Mill 


orien le Mills, Smut Machines, 
‘ater Wheels, Pulleys and Gearing, specially 
adapted 0 flour mills, ne for catalo; ON i 

OYE & 80N, Buffalo, N. ¥. 


C. HENRY HALL & CO., #0 Cortlandt St., N.Y.City. 


THE ‘PULSOMETER. 


The simplest, most durable and effective 
Steam Pump nowin use. Will pum: gritty 
or mudd y water without wear or injury to 
‘its parts. It cannot get out of order. 


Machinists’ Tools. 


EXTRA HEAVY AND IMPROVED PATTERNS. 
LUCIUS W. POND, MANUFACTURER, 
Worcester, Mass. 


WAREROCOMS 8 LIRERTY 87.. Yr. 
OP Lathes, Planers, Boring Hille, Drtiis, ahi Gear Cut 
tera ‘Specialty. 


1 


Stone and Ore Breaker 


Crushes all hard and brittle substances to 
any required size. Also, any kind of | 
Stone for Roaps and for CONCRETE, &ec. 
Address BLAKE CRUSHE 
New ave. Conn, 


ASBESTOS MATERIALS 


ROOFING, SHEATHING, BOILER FELTING, PAINTS {all colors), CEMENTS, &c., 


prepared ready for use. Send for Pamphlets, Price-Lists, &c. Liberal inducements to dealers. 


CAUTION.—The public are hereby cautioned against purchasing or using ar any materials for the above or | 
aivallar purposes, purporting to contain ASBESTOS, unless they bear our name and dates of patents. 


Patentee and Sole Manufacturer, tH. W. JOHNS, 87 Maiden Lane, N, ¥. | 


Branch Depots: 


11 Pemberton Square, Boston, Mass, 

1827 Market St., bbiladelphia, Pa. 

59 Wells St., Chicago, TI 

South Western Exposition, New Orleans. 
811 & 813 North Second St., St.Louis, Mo. 


ESTABLBHED 1858. 


B,E. Hale &CO., 
66 and 58 Park 
ees eens 


Bamples from 
iedeg Jeary y0y 


0 LINING FOR JOURNAL BEARINGS 

hasever excelled Locgms Anti-Friction Metal. 
jron and Brass Found: Drinker Street, below 147 
North Second, Philadelphia, Pa. 


AMERICAN TWIST DRILL CO. 
, Woonsocket, R. 1. Manufacturers 0 
E MECHANIC'S TOOLS, CIAL- 
TIES, Patent SoLip Euan’ Wane, 
EMERY WHEEL MACHINERY, AUTO- 
MA TIC KNIFE GRINDERS. Medal and 
Diploma awarded by American Insti- 
rate, N. Y., 1870 and 1874, also by M. 
O.M.A., Boston, 1874, 

NEW YORK OFFICE, 17 New CuvRcH Street. 


MAGIC LANTERNS I 


r M Allister’s Patent Artopticon, 


The most ‘powerful Magical Lantern ever 
; for Home, 


The Most 
BUY A Shutting, 


WAIN, 


Powerful, and the Only Tight | 
Good Part Gate Turbine ever. 
Price of small wheela to suit ; 
Send address to IN 


A. Chelmstord, ™M 


HARTFORD 


STEAM BOILER 


Inspection & Insurance 
COMPANY. 


age. 


™ made; with a brilliant Oil Lam 
wpe Sunday School and Lectures, Stereopticons, W. B. Franxum, V.P’t, J. M. Atuss, Preset. 
Iactt &c. dlidea at reduced prices. A PROFITA~ 


J. B. Prerce, Sec. 
HARTFORD, CONN. 


From the best London Manufacture: m For sale 
[ES BRAND, 55 Cliff St., N.Y. 
A Practical Treatise a Cement furnished for 25 cents. 


BLE BUSINESS FOR A MAN WITH SMALL OAPI- 
catalogues sent for 10 cents. . Y. M’ALLIS- 


TER, 1814 Chestnut St., Philadelphia, Pa. 

id ee “Seicntific American” is printed with 
ENEU JOHNSON & CO."S INK. Tenthand 

Lombards Sts. .» Philadelphia and 59 Gold St., New Lork, 
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THE MOST 


POPULAR SCIENTIFIC PAPER 


IN THE WORLD. 
THIRTIETH YEAR, 


NEW VOLUME of this widely-circulated and splendidly illustrated paper commences on the fourth of 
January. Itis published WEEKLY, and every number contains sixteen pages of useful information, and 
a large number of original engravings of new inventions and discoveries. 


REPRESENTING Engineering Works, Steam Machinery, New Inventions, Novelties in Mechanics, 
Manufactures, Chemistry, Photography, Architecture, Agriculture, Horticulture, Science and Art. 

‘The following classes in all parts of the world are patrons of the SCIBNTIFIC AMERICAN, and 
it enjoys the the widest circulation of any weekly newspaper of the kind. 

HH ANTICS find in the SCIENTIFIC AMERICAN the latest and most valuable information concerning 
their various TRADEs, and details of all the latest and best improvements in HINERY, TOOLS, AND PROCESSES ; 
together with such useful knowledge as -will tend to dtguify their occupations and lighten their labors. 

INVENTORS find in the Screntiric AMERICAN ail neccuaary instructidns how to secure LETTERS-PATENT 
for their inventions ; also excellent <lustrations and descriptions of the best inventions made in this country 
and in Europe ; likewise an Orricran List of all Patents granted weekly at Washington, with numerous explana- 
tory ie algo, discussions of questions concerning the Patent Laws of the United States, reports of trials 
in court, etc. 

MANUFACTURERS find in the SCIENTIFIC AMERICAN illustrated articles descriptive of the most 
recently invented machines used in various manufacturing operations, the different processes being lucidly 
described ; also, practical recipes of much value to nranufacturers, machinists,and the household. 

ENGINEERS find in the SCIENTIFIC AMERICAN valuable descriptions of all the best inventions 
cyanected with STEAM, RAILROAD, MaRINE, and MECHANICAL ENGINEERING ; together with a faithful record of 
the progress of science in all these departments, both at home and abroad. 

CHEMISTS find in the SC SCIENTIFIC AMERICAN details of recent discoveries made in CHEMISTRY, and 

- articles on the application of that science to all the Useful Arts. 
: AGRICULTURISTS find in the SCIENTIFIC AMERICAN engravings and descriptions of the best and 
; most approved FaRM IMPLEMENTS ; also, original and well selected articles on matters relating to Floriculture ; 
great care being taken to furnish the latest and best illustrations of all new Ornamental Plants, for the house, 
lawn, or garden. This'feature has been adopted during the past year with great success, 

ALL CLASSES OF REA DERS find in the SCIENTIFIC AMERICAN a popular resume ofall the best 
scientific information of thé day # and it is the aim of the publishers to present it in an attractive form, avoid- 
ing as much as possible abstruse ‘terms. To every intelligent mind, this journal affords a constant supply of 
instructive reading. 

MEMBER the SCIENTIFIC AMERICAN is a WEEKLY PAPER, and every number contains as much 
information as most publications that are issued monthly. The ScIENTIFIC AMERICAN should have a place in 
every Family, Library, Study, Office, and Counting Room ; in every Reading Room, College, Academy, or School. 

A year’s numbers contain 832 pages and SEVERAL HUNDRED ENGRAVINGS. Thousands of volumes are pre- 
served for binding and reference. The practical receipts are well worth ten times the subscription price. As 
an Instructor and Educator the SCIENTIFIC AMERICAN has no equal. It is promotive of knowledge and pro- 
gress in every community where it circulates. 


TERMS. 
(By the new law which goes into operation January 1, 1875, pub- 
lighet‘g are required to Pay postage in eae The subscriber 
then recerv'es Ti 


BEGULAR @aras Foe ervcik Cories, 
Scientific American, one year (including Science Record for 1875, (including post- 
postage) .... sees a re te) BLO) voce cece cece veee weld asne $2 50 
Scientific American, halfyear (including Men of Peery (Large Steel-Plate En- 
POSE GE) 00. vice cece sees cereeee bh OO graving), (including postage) .... 9 00 


Scientific American, three months (in- Patent Laws and Mechanical Movements 
cluding postage)........ 2+... 1 00 (including postage) ..........25 cents. 


Cou@INED RATES. 


Scientific American, one year, and one Scientific American, one year, and one 
copy of Science Record for 1875 copy of Men of Progress ( (including 
(postage included) ..............$5 20 PORTS)... eee eee cee ee ee oe GLO 

! Scientific American, two years (includ- Scientific pg he one year, and one 
ing POSLAGE).-.. wees veer vere eens oI of Science Record for 1875, 

Two copies of Scientiflo American for one copy of Men of Progress 
one Fear, and two copies of Science Cncluding postage) ssese see ssse da OO 
Record for 1875 (including Postage) 9 50 


32 PUBLISHED WEEKLY. 


Ciupm RATES AND PREMIUMS, 


CLUB BATES. 
Five copies of Scientific American, one year, postage included, ($2.80 
COACH) tesicicsec ced oa Ste ise wate vase ata th aae sw searesee sere ee cece wees 0 $14.00 


To the person who sends us a club of five, as above, we send as a premium, free, a copy of 
Science Record Jor 1875. 


, Five copies of ‘Scientific American, one ‘year, postage included ........ ..$16.00 


To the person who sends us a club of five, ag above, we send as a premium, free, a copy of 
the elegant engraving, Men of Proyress. 


Ten copies of Scientific American, one year, ($2.70 each) ............ ....$27.00 


To the person who sends us a club of ten, we give as a premium, free, a copy of 
Men of Progress. 

If all the ten names sent as above are new subscribers, the aeader shall receive as premiums, free, MEN oF 
ProGREss, and SCIENCE REcoRD For 1875. 

If a Club of fifteen names is sent, at $2.70 cach, of which five are new siebseriders, the sender of the club will 
be entitled, free, to MEN oF PROGRESS, and one copy of Sctence Recorp-FoR 1875. 

In filling orders under the above club rates, we will send two copies of the SclENCE RECORD (of either year 
; 1872, °%3, "74, or '75, as ordered,) as a substitute for engraving, MEN oF PROGRESS. 


P@EMIVMS FOR NEW SU®@SC@I@ERS, 


To any person who is now, or ever has been, a subscriber to the SCIENTIFIC AMERICAN, and who 
feuds us $3.20 for renewal of his own subscription, and $3.20 for one new subscriber, ($6,40 for both), we will 
give as a premium, free, a copy of SCEENCE RECORD for 1875, or @ copy of 1872, 1873, or 1874, when pre- 
ferred. We also offer the same premium to any peron who sends us two new subscribers and $6.40, 

Any subscriber who, at the time of renewing his own subscription, sends us three new rates with 
$12.00 to pay for the four subscriptions, will be entitled to a copy, free, of Scienve Record, for 1875. 

Any person who sends us five new subscribers and $16.00, will be entitled to one co: py of the SCLENTIFIC 
| AMERICAN, , free, for one year, and also to a copy of Science Record for 1875. 


SPECIAL NOTES. 
Clubs are not confined to one address, nor to one post-office, but may be solicited in different towns, and 
| the paper will be mailed to the address ordered. 
Additional names will be received at any time during the year, from the sender of a club, at the club rates 
spec fied. . 
oa By the new postal law, the postage on the SCTENTIFIC AMERICAN is five cents per quarter or 
twenty cents a year, payable in advance at the post-office where the paper js mailed. The above rates INCLUDE 
' eHE POSTAGE, and the subscriber recefvea the paper free through the post-office. 
| * The safest way to remit is by Postal-Order, Draft, or Express. Money carefully placed. inside of envelopes, 
and securely sealed, and carefully adfiressed, seldom goes astray ; but is at the sender’s risk, 
Address all letters, and make al] Poatal-ordera, drafts, etc., payable t oO. 


MUNN & CO, 
Publishers Scientific American, 
37 Park Row, New York City. 


4FThe SCIENTIFIC AMERICAN is SOLD BY ALL THE PRINCIPAL 
NEWS DEALERS in the United States, Canada and abroad. 
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